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PREMATURE 
~ DESTRUCTION 


OF FLUORESCENT LAMP BALLASTS 
... AND ELIMINATES THE NEED 
FOR INDIVIDUAL FUSING. 


ADVAN-guard® protects fluorescent lamp ballasts against premature destruction and costly 
replacement by protecting against abnormal operating temperatures due to incorrect volt- 
age supply, excessive current,lamp rectification, internal ballast short circuiting, inadequate 
lamp maintenance and improper fixture application. 


ADVAN-guard”, a thermally actuated protective thermostat sealed in the ballast housing, 
automatically ‘trips-out’ whenever the baliast operates at abnormal temperatures from any 
internal or external cause. Unlike other protective devices which permit premature ballast 
destruction by cutting the ballast out of the line only after it has been destroyed, ADVAN- 
guard” cuts out before heat can cause premature destruction, resets automatically when 
the trouble has been corrected and permits the ballast to resume normal operation. 


Don't settle for one-time protectors that destroy fluorescent lamp ballasts after a single 
cycle of abnormal temperatures . . . insist on ADVAN-guard’ equipped fluorescent lamp 
ballasts for safety and longer life. 
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..- IT’S MADE FROM DU PONT 


MONOCITE* 


Stays clear, with no visible yellowing, year 
after year. You won't have to replace this 
acrylic sheet because of yellowing for 20 
years or more—thus, you eliminate replace- 
ment and installation costs made necessary 
by non-acrylic plastic sheets. Lightweight 
acrylic shields made from MONOCITE are 
also less of a maintenance chore and less of 
a safety hazard than heavier shields. They're 
worth considering for the light- 


ing fixtures in your building! 
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_ NEW DESIGN 
GIVES 25% MORE LIGHT . 


NEW WESTINGHOUSE LIFEGUARD® MERCURY LAMPS... 


Give you the most light per dollar because a new Westinghouse lamps designed to save you money. 
Westinghouse electrode virtually eliminates arc-tube Take advantage of the Westinghouse Lighting Cost 
blackening . . . major cause of mercury lamp deteri- Reduction Plan and cut your lighting costs in one or 
oration! As a result, new Lifeguard lamps are rated more of the following ways: (1) Reduced cost of lamp 
at a full 12,000 hours economical service life, and purchases; (2) Reduced lamp replacement labor 
give up to 25% more light throughout their 70% costs; (3) Increased lighting level for the same or 
longer life lower power costs; (4) More efficient use of power. 
Lifeguard lamps (available in 100 to 1000 watts) are For complete information, call your Westinghouse 
made of Weather Duty’ hard glass for extra depend- Lamp Agent... or your nearest Westinghouse Sales 
able service indoors, or out. They will not crack or Office. You can be sure . . . if it's Westinghouse. 
craze when exposed to rain, sleet, snow, thermal 

shock, or corrosive industrial gases. 


a 
The Lifeguard lamp is just one of the many types of Westinghouse 


Westinghouse Lamp DIVISION, westingnouse Electric Corporation, Bloomfield 2.6.1 
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Sabredacing 


++. the new measure of lighting quality 
for Offices, Stores ang Schools 


Just 3%, Slim! New Day-Brite face brightness . -» 0 hot Spots. 
TIARA Provides a clean, modern Lighting quality is definitely 


look never before Possible with 5 Day-Brite. 
surface-mounted unit. For those who want the very finest, 


A distinctive Glow around its water. it's new Day-Brite TIARA 
thin frame Softens brightness for 

high visual Comfort, and Gives the 

fixture a luminous floating appear- 

ance. Pure enchantment for any 

interior! 

Precision Pyramid lenses create 

additional ceiling interest. There 

'S NO noticeable variation in sur. 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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Fast, Easy Cleaning 


without Expensive Maintenance Time 


+++ reasons why LITECONTROL Vistalumes 
were installed at Gillette Note the unobtrusive style 
of Litecontrol Vistalumes. Their shallow housing literally 
hugs the ceiling to provide a uniform recessed appearance 
Refined design does away with metal 
Total 


the line 
frames that clutter and darken rows of fixtures 


down 


absence of shadows produces really evenly lighted diffus- 
ers. Important design point: Matching two and four lamp 
hxtures aid in designing integrated layouts for areas with 
varying intensity demands 

Plastic diffusers are cleaned easily and quickly without 
fuss Or muss Just press a finger to open, unsnap hinges to 
remove diffuser, wash and replace 

The diffusers are light-stable and conform to the IES- 
NEMA-SPI specifications for Class C (ultraviolet light 
stabilized) styrene 

How about your next lighting project? Whether 
big or small, for people, machines, or both, Litecontrol’s 


Litecontrol Vistalumes perform highly functional, pleasantly 
decorative role for both employees in first floor Purchasing 
Office (main photo) and machines (inset) at Data Processing 
Center on fifth floor, Gillette Safety Razor Co., South Boston, 
Massachusetts. 


complete line of fixtures can provide excellent 
performance in your lighting layouts. 

We'd be happy to work with you. Send for 
brochure and specification sheets. 


INSTALLATION, Gillette Safety Razor Co., So. Boston, Mass. 
AREA SHOWN: Purchasing Office ond Dota Processing Center 
ENGINEER. Gonteoume & McMullen, Boston, Mass. 
ELECTRICAL CONTRACTOR: Hixon Electric Co., Boston, Moss 
DISTRIBUTOR: Groyber Electric Co., inc., Boston, Moss. 
CEMING HEIGHT: Approximotely 8’ — 0” 


FIXTURES: Litecontrol No. 100224RS 2-lamp ond 1004485 4-lomp 
Vistol surface d. 
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L. Is WITH mixed emotions that I ap 
proach this particular assignment—my last official 
message to the Society. Over the years, I have had 
the responsibility of bringing to you many ideas, 
messages and reports. All of them had one thing 
in common which made them relatively easy. It was 
always possible to work into them a promissory 
note of future participation, future action. This 
message must be different; its record of steward 
ship is an act of finality for myself even though it 
is phrased to challenge your excellent new officers 
and all members alike 

The Illuminating Engineering Society is a splen 
did organization; I am proud to have been its 
president during the past vear. Its 10,000 members 
attest to the need for such a Society; the continu 
ous support of its many programs by individuals 
and companies shows that we are providing an 
opportunity; the results of our work prove the 
service we are rendering to the public. The con 
centration of membership in Canada and the United 
States obviously results in having the Societv’s 
efforts coordinated primarily with the needs of 
these two countries; nevertheless our work is of 
nterest and assistance to people everywhere 

A real accomplishment during this past vear was 
the establishment of a sound basis for a continuing 
program of research. As most of vou know, the 
Society established the [Illuminating Engineering 
Research Institute 17 vears ago and has provided 
through the Society itself, its individual members 
and its sustaining members, almost all of its finances 
and leadership during this period. But this has 
been on an informal and short-term planning basis 

certainly not a sound approach to our hopes of 
what research can produce. We have now taken 
on the obligation of assuring TERI of a major sum 
of money each year, a sum sufficient for the steady 
approach needed to many long-term investigations 
And because this obligation is an important part 
of Society financing, we have been assured by the 
IERI Trustees of their willingness and interest in 
Substance of an addr 


f the National Techr 
Society, September 
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coordinating plans, p1 
tually effective results 
While there are many aspects 0 


ment, one deserv: pe ognition here 


f this accomplhis! 
This 
is the splendid support by o staining me! 
vho, in a tremend 
raised their 
h the finar 


advisable 


harge 


tant should be 


epts and goals 
not as large as 
ntration of tech 
of lighting make 
For a third i 
tention to our prog 
tions. Good publ relatio needs 
gram and the means of implementii uch a pro 
gram. Such implementation requires professional 
skill and manpower. We have mad 


to our Publie 


these available 
Relations and Information Commit 
tee and, through them, to our Society as a whole 

It is so easy to get into semantics when public 


relations are discussed that | hesitate to introduce 


930 President's Report Nilaquer 


Artist's conception of facade 
of United Engineering Cen- 
ter. New IES Headquarters 
are on the ninth floor of the 
building. 


further detail. Yet what seems obvious to me may 
ot be oby wus to others The Society does not need 


publicity on the front page of a newspaper; it 


needs an acceptance of its goals and standards so 
that these goals and standards may be of greater 
help to those for whom they are intended. We 
must establish an image of the Society which says 
who we are and what we are doing. Publicity is of 
value only if it constructively establishes the image 

the Society and a picture of the work the So 

ety is doing. It would be wonderful if the entire 
nublie could be 


made cognizant of this. However, 


entire public may be too large a goal. It might 


acceptable if those involved in highway 
involved in providing educational fa- 
those who establish the environment 


ee in our factories and offices 


ns of progress could be discussed, 
are significant beeause of their ef 
er-all work. To the many diligent 
mbers on our committees and in our sections 
hapters, | apologize for not specifically listing 
eir work. In the truest sense, there is no insig 


ant work in the Soeciety—each individual effort 


ts part in the total structure of progress 


It is inevitable that the intimate knowledge 


gained by a president in his work with every phase 
of Society weaknesses, 


activity discloses certain 


‘ertain places where improvements and changes 
would be of value. Unfortunately it is not always 


easy to suggest the method and details of such 
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changes; in some cases it is conceivable that im- 
provement might be impossible without introduc- 
ing adverse conditions elsewhere. 

I have examined this approach carefully with the 
resulting personal conviction that the Society is 
surprisingly sound in its organization and activi- 
ties. Certain changes should be considered but 
these are more related to changes within the pro- 
fession, the industry, and life as a whole than be 
cause they suggest errors in the past. 

One hears constantly a reference to ‘‘too many 
meetings.’’ I doubt that this is true. Our job of 
“‘advancement . . . of illuminating engineering”’ 
and ‘‘dissemination of knowledge .. .’’ is so tre- 
mendous that it is inconceivable to me that 10,000 
people can do too much in their efforts for almost 
200 million. But I do feel that we may need better 
planning for our meetings; that only meetings that 
fail to accomplish worthy objectives are ever 


classed in the ‘‘too many’’ group. Are regular 
section/chapter meetings planned for specific re 
sults or merely to fill a ‘‘second Tuesday of the 


month’’ sehedule? Do we distinguish between 
meetings where we speak to and among ourselves 
and those in which we speak to the public? In 
fact, do we regularly plan meetings for the public 
and work toward this end? My definition of public 
is not just anybody; at one time, it might be school 
administrators; at another, traffic officials. I am 
merely trying to differentiate between ourselves 
and everyone else whom we serve 

This is not only a problem for each local board 
of managers; it is something your officers and 
Council must consider in relation to regional con 
ferences and our National Technical Conference 
I believe much can be done to see that all of our 
meetings have improved objectives and coordinated 
consideration. And, as a final thought, let’s mak« 
sure we don’t measure the effectiveness of our 
meetings merely by counting those who come. At 
tendanece is important, but it is not the only eri 
terion of a good meeting 

In recent years, it has been noticeable that indi 
viduals believe they are less free to give their time 
to committees, to becoming officers, to furthering 
Society work in many little and some big ways 
The usual explanation relates to work pressure, to 
curtailed traveling, to diversity of interest. I bi 
lieve this is inevitable as I see our business pattern 
of today develop, but I don’t think its adverse re 
sults need be inevitable. One aspect relates to the 
understanding that a professional engineering so 
ciety is a society of individuals. It is pot a trade 


There 


must be a personal sacrifice, a willingness to in 


organization, a community of corporations 
fringe on one’s own time to improve the prestige 
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the leadership, the contribution of the Society that 
represents your chosen work. I am glad that over 
the years I have contributed my time, but quite 
pleased to report that if any sacrifice existed, it 
was more than balanced by the satisfaction of re- 
sults in the field of lighting and among the fine 
people of this industry. 

One answer, I believe, will be in the form of a 
larger Headquarters Staff. In effect, we have done 
this with public relations this year. I believe we 


need expanded technical work; we could use, effec 


tively, a field man to help the development of sec 


tions and chapters. There is obviously a question 
of money, but I believe this problem is of lesser 
iinportance than the one of attitude. As an organi 
zation of individual members, we must recognize 
that all responsibility and direction must emanate 
from us. We, as members, may require additional 
assistance to carry out our plans but the continued 
stature and leadership of the Society must com 
from what we contribute of our time, interest and 
experience. We are the Society as long as we keep 
it that way. One cannot delegate professional stat 
ure, technical leadership or industry effectiveness 

During the past vear, our membership increased 
only slightly. We are still a few short of our goal 
of 10,000 members. I believe this is a_ reflec 
tion of changes in the lighting industry rather 
than any lack of interest in our objectives or lack 
Nevertheless 


it is something that all officers, national and loeal, 


of confidence in what we are doing 
must recognize. Growth provides the impetus to 
greater accomplishments; growth assures the chal 
lenge of new thinking to old; growth inherently 
creates pressure for a plone ring approach to per 
formance. I urge that all of us work toward a 
atmosphere where growth is inevitable rather than 
toward one in which lack of growth is accepted as a 
fact of life and appropriate compensations mad 
Compensations could become a dangerous opiat: 
lor progress 

I would like to direet my final remarks to two 
items which are certainly not new Both wer 
summarized just a year ago at the Pittsburgh Con 
ference; both have been presented at meetings 
over the past 10 years; both have been the basis of 
my presidential remarks at the regional confer 
ences during the spring months. I appreciate the 
honor you have expressed by making me you 
president ; I regret my apparent failure to persuacdk 
vou of these convictions. One relates to the fact 
that leadership must be earned and not taken for 
granted; the other that the Society is an enginee) 
ing society and that we should be the last to ignor 
the implications of this deseription 

I believe the Society can and should supply th 
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leadership needed in lighting But a careful exam 
ination of our record over the past few years shows 
that there are many places in which we have 
failed 


not doing what a leader must do 


It is less a question of doing wrong than of 
Leadership does 
not necessarily come by following our own pace; 
someone else may break into new ground because 
we did not think this new ground was worthy of 
the effort or possibly because we did not think the 
This has happened in the outer 


United States 


time was ripe 
space efforts of Russia and the 
Despite the real accomplishments of United States 


astronauts and all those associated with the pro 


gram, it will take a miracle for the United States 
to become the acknowledged space leader during the 
next decade. And it isn’t sound planning to depend 
upon miracles! 


Directly related to this is my continued emphasis 


that our Society IS an engineering society, that we 
cannot assume that the results of scientific research 
and commercial progress absolve us from the re 
sponsibilities of engineering examination and en 
ineering appraisal 
Three-and-a-half vears ag ve ere first thrilled 
losures the Blackwell researches. but 
litt] pply tl enefi f engi 
ts as disclosed. Dr. 
his field factor; it 
» and nothing more. It was his challenge 
did not accept it. The iwineer not the 
responsibl 
chnology 
vr TERI for every 


Steps to provide oul 


into the every: 


Xan ple 
facts available from 
ence and develop 


lire tly re lated to 


to weigh eacl 
it the final recom 
° 


visual perform 


ivation, environ 
the things we 
a prefe rred illumination 
ur job to 
ld work by whi 


laboratory work with the 


scientific advancement nuclear 
ments. must be tested’? After ree-and-a-half vears 
not a single eneineer of thi society has made and 
reported a verification of the laboratory results un 
der engineered conditions 

1 feel that we 


tain that Dr. Bh é right that we have taken 


been too om plac nt. so cer 


many | hy ‘or arants Presi lent Reid three 


ars ditorialized Now We Know.’”’ But 


" 
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do we ever really have a final answer? Isn’t there 
always something more? It is necessary that we 
supply full attention and leadership to the engi- 
neering work of the Society to parallel the con- 
tinuing research work of IERI. 

One may not need world leadership to sustain 
his own interest and determination, but a failure 
to achieve it always should provide a basis for self- 
appraisal. The British have recently established 
new lighting standards. In so doing they considered 
the Blackwell report and rejected it as a basis for 
their standards. To me it is a reasonable assump- 
tion that the rejection was less related to the re- 
searches of Dr. Blackweil than to the engineering 
failure to develop his work into practice. 

Leadership is not the result of a few lucky hap 
penings. It is earned only by the continuing appli- 
eation of good thinking, effective planning and 
positive action. I urge that you alwavs make cer 
tain the Society, as an engineering society, live up 
to this pattern in engineering matters. 

We must recognize the importance of intellectual 
maturity. Most of us are convinced of the cor- 
reetness of our goals. But such correctness does 
not give us the right to imply facts that are not 
facts, to magnify bits of information far beyond 


1 


their original context and scope. In a wav we must 
have the maturity of a judge in court. His personal 
convictions of innocence or guilt must be subordi- 
nated to the due processes of law. Oceasionally the 
rights of the majority are thwarted, the euiltv go 
unpunished ; but in the long vears of human devel- 
opment, mature thinking assures human progress 

Have I overemphasized ‘‘engineering’’ as re- 
lated to ‘‘research’’? IT am sure I have not! T am 
proud to be classed as an engineer. I have no re- 
grets because I am not a scientist. Dr. Julius Strat 
ton, president of MIT, said recently, ‘‘It is no 
longer a question of scientific advances—they will 
come—but of learning to use them, control them, 
fit them safely into life in an inereasinely crowded 
and } a7 


neering 


rdous world, which is the province of engi 
An engineer must deal with the prob- 
lems exposed by a scientist’s facts; he must annly 
ce. If the Illuminating Engineering Society 
have the professional prestige it deserves to 
have, it must recognize its professional obligations 
Spending money for scientific research doesn’t do 
Moving to 


UEC establishes an environment, but nothing more 


this, although it is a splendid start. 


Creating a Society image through public relations 
is sound only if the image is worth creating. 


I feel there is much to do! I challenge your new 
officers, your new Council, and you, the member- 
ship, to make your Society something of which to 


he proud. It ean be done by engineering leadership 
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REPORT OF THE 
PRESIDENT-ELECT 


by James R. Chambers 
President, 1961-1962 


A REPORT by the vice-president is unique 


n that it affords the opportunity to bring to the 


attention of all of our members two important as 
pects of the Society’s work. These are: first, the 
technical progress made during the past Society 
vear; and second, my aims as your elected presi 


1961-1962 


dent during the coming fiscal vear, 


Technical Progress 

Overseeing the technical operations of the Illu 
minating Engineering Society is a privilege and a 
rare opportunity. As you know, this is the respon 
sibility traditionally assigned to the senior vice 
president during his term of office. My own ex 
perience in it has left me with a profound respect 
for the dedicated men and women who carry on 
the society *s technical work 

It is not at all unusual for a technical commit- 
tee to meet throughout an entire day, and fre 


quently two days 


Personnel on some of these com 
mittees include names from other professions and 
other Societies whose time, if purchased, would ex 
ceed a respectable portion of our budget. Yet for 
all of the thousands and thousand of man-hours 
devoted to technical committee work, not one per 
son receives one penny in compensation I am sure 
you can understand when I express my admiration 
for these unselfish engineers, members and others, 
and join me in the Society’s expression of appre 
ciation for their time and talent 

It may seem, sometimes, that our technical prog 
ress is slow. Let me assure you, however, that each 
passing year builds a stronger foundation for a 
Substance of an acldress bv the Presi lent-Elect at the Opening 


Session of the National Technical Conference of the Illuminating 


Engineering Society, September 25, 1961, St. Louis, Mo 
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sound Society structure. This year saw still further 
growth. Largely as a result of this steady progress 
in the Society’s technical work, entirely new and 
different visual environments are now in develop 
ment throughout the United States and Canada 

Let us take a look at some of the progress made 
this past year. 

Out of the research work of Dr. H. R. Blackwell 
and his staff has emanated the Visual Task Evalu 
ator. This is described in the abstract of the paper 
on page 543. Many of our task committees have long 
awaited this field instrument. During this past 
year, Dr. Blackwell and his staff have used this 
new instrument to make measurements of seeing 
tasks for several committees 

Out of this research we have obtained an im 
portant tool to help us evaluate, more accurately, 
everyday visual tasks. This work, and other studies 
now underway by the Illuminating Engineering 
Research Institute continue to bring the results 
of research into application engineering as aids to 
our many technical committees 

This year, and for the first time, the LES senior 
vice-president served as a member of the TERI 
Research Executive Committee. This new and 
jointly agreed upon procedure more closely inte 
grates basic research with the needs of the Illumi 


nating Engineering Society 


Technical Committee Reports 


Current status of technical committee work un 
dertaken this past year is summarized in the ae 
companying tabulation. You will note that five 
major technical committee reports were published 
during the vear. Five more have been approved 
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by Council, and are now in final preparation lead- 
ing to publication 
Of particular interest on this list is the Guide 
to School Lighting. This has been completed and 
It must now go to the School 
of the 
representing all 


lighting. It 


approved by Couneil 


Sectional Committee American Standards 


Association, organizations con- 


cerned with school will be submitted 


for their approval as an American Standard spon- 
sored by the Illuminating Engineering Society, the 
Ameri and the National 


Coum il on Ss; hoolhouse 


an Institute of Architects, 
Constru 
ch 


School 


tion 


In its published form, wh we expect to see 


within a few months, the Lighting Guide 
easily understood 
concerned with the 


The joint AIA, NCSC 
hool 


will be a nontechnical document, 


and easily used by anyone 


probl ms of school ligt ting 


and [ES Committee on Sx Lighting has done 


an excellent job in developing its contents and in 


presenting this material for maximum usefulness 
expected to b ilarly helpful to school 


It 
Is 
board 


7 
wel 


parti 


members, administrators and edueators. as 


is trained architects and engineers designing 


John M 


oordination of the 


lighting systems. Chairman Chorlton is 


to be highly commended for the 


many aspects related to the preparation of this 


The 


butions of the 


Guide society eontri 


( ‘rouch 
Kaufn 


and his engi lan 


The Year 1961-1962 


As your president-elect, | would like to report 
to you a brief digest of my attitudes, aims and ob- 
jectives for the coming year. 

The Illuminating Engineering Society has, as its 
chief responsibility, the advancement of the science 
of illumination. Each new president must clearly 
realize that an engineering society, like a corpora- 
well-balanced research 
or it will find itself with 
Today, an industry ean thrive only by 


tion, must support a pro- 


gram soon an obsolete 
product 
idapting itself to new discoveries, by adapting new 
discoveries to its use and by making new discov- 
ries itself. You and I, 


try, know only too well that this is true. 


who are members of indus 
The in 
dustry that continues to sell the same old product 
year after year may very soon find that research in 
lated fields his market 


During coming year, I will concern myself 


other re will consume 
major with four basic interests of our 
Thes be 


program of Society adv: ncement 


toa ores 


Society will properly interrelated to 
form a 
1) Support of basie research 

2) The 

3) The 

- Society 

+) Publie rel: 

It is through the ¢ 


technical members of our Society 


engineering membership of 


applheation 


itions and edue;s ‘ion 


ffective use of these four So- 
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ciety segments that we will bring the science of 


illumination to the public. I explain: 


Basic Re S¢ arch 


The organized basic research program of the 


Illuminating Engineering Research Institute must 
continue. Necessary funds must be budgeted so that 
the research program can proceed at an even and 
uninterrupted pace, for it is only upon the results 
of this program that the Society will prosper and 
attain its fullest stature. We must not, for any ex 
tended period of time, pause and reflect in the glory 


of our eurrent research findings 


Technical Membership 

Within the technical membership segment of our 
Society lies the next important portion of this pro- 
¢eram. Basic research must be interpreted into engi 
neering principles. This is the job of the engineer, 
and the researcher himself should not be hampered 
with its solution. Our technical membership should 
be mobilized to interpret and develop research 
findings into general application principles for 
field use. This work is now headed by the Com 
mittee on Recommended Quantity and Quality 
The size of this operation and the speed with which 
it will work is related to the productivity of the 
basie research program. 

The engineering conclusions and interpretations 
of this group will then be made available to a third 


segment of the program 


ipplication Enginecring Membership 

Many of our technical committees today consist 
of this important segment of our Society. They 
await the research interpretations and evaluations 
in order to apply the proper engineering princi 
ples to the field of application of their particula: 
committee. The engineering facts handed to then 
by the ‘‘teechnical membership’’ will form th 
guides and practices of the IIluminating Engineer 
ing Society. This, then, is an end-product to be 


turned over to all members for them to put into th: 


veryday practice of illuminating engineering 


Public Relations and Education 

The final step is, perhaps, the most difficult. It 
includes the education of our entire membership 
as well as the membership of other professional 
societies on the importance of using these Illumi 
nating Engineering Society guides and practices 
Good selling is a result of educating a prospectiv: 
customer on the usefulness and benefits of th 
product. A good public-relations program includes 
education of the prospective user with respect to 
the service and benefits of the Illuminating Engi 
neering Society and its ‘‘products.’’ It will not be 
enough to mail an IES Recommended Practice t 


the inquiring user, and assume he understands thi 
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science and art of illumimation. It just is not that 
simple. We must show the user how the concepts 
of proper lighting improve environment, improve 
morale, increase productivity and, in general, up- 
grade the standards of his specific interest. This 
can only be done through an extensive public- 
relations program. We dare not assume that he 
will understand the benefits, for such assumptions 
are not well founded and they hold back the ae 
ceptance of the concepts of illuminating engineer 
ing. I would propose, for example, that the Na 
tional Parent-Teachers’ Association be given the 
name of every section and chapter chairman. This 
man would then arrange to provide a speaker on 
the interpretation of the Illuminating Engineering 
Society’s ‘‘Guide for School Lighting’’ and its 
benefits to the student 

Our presently employed public-relations firm, 
Raymond C. Mayer Associates, and the IES Com 
mittee on Publie Relations and Information have 
submitted to Council an excellent program com- 
mensurate with the fulfillment of this fourth step 
in the over-all program. Coordination of this en- 
tire program lies in the hands of Council, the 
Managing Director and all of the senior staff 

What I have just discussed differs only in em 
phasis from our present procedures. Currently, re 
searchers have been diverted from their real work 
in order to provide badly needed field studies 
Thus, there has been a delay in basic information 
output. Our technical membership’s progress in 
the production of engineering data has been im 
peded by the premature interpretation of research 
findings. Application committees have, in some 
cases, grasped at research findings before they have 
been properly interpreted. Each such well-meant 
but premature action hinders the progress of the 
other segments of the program 

Your previous Presidents and Councils have 


been astute in setting up an organization which 


exereises proper control When these organiza 
tional channels are followed, progress continues. 
The officers, Council and members of the Illumi 
nating Engineering Society are adequately repre 
sented within the organization of the Illuminating 
Engineering Research Institute: the IERI will re 
port to each Council to produce further coordina 
tion. Your officers, Managing Director and Tech 
nical Director coordinate scope and approval of all 
committee ac 


Illuminating Engineering Society 


tivity. It is within this framework that the science 
and art of illumination will progress. Harmony is 
a product of sound organization. 

I know I speak for all your elected officers and 
Council members when we pledge to you our per 


sistent effort to bring you another successful vear 
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A.LA. File No 


INSTALLATION AT COLTON AVE. ATHLETIC FIELD 
UNIVERSITY OF REDLANDS, REDLANDS, CALIF. 


Lighting for Track 


LIGHTING OBJECTIVE: To provide illumination with a minimum of glare for nighttime sprints 


and high- and low-hurdle track events 


GENERAL INFORMATION: The straightaway track portion shown above is approximately 42 feet 


wide and 260 feet long. Each of the five lanes shown is about 3 feet 6 inches wide 


INSTALLATION: Lichting of the five lanes is provided by 11 Revere catalog No. 3823 elliptical shaped 
class OI, type 6 floodlights, each equipped with one 750-watt PS-52 incandescent lamp and an inner 
etched Alzak aluminum reflector. These units are mounted atop an 11-foot, 2-inch diameter steel 
pipe, which in turn is mounted on every fourth 8-foot steel pipe fence support (at right in photo 

above). Therefore, each unit is 19 feet above grade and on 24-foot spacing 

To minimize glare for the runners, the floodlights are turned 45 degrees toward the direction 


of travel. The resulting level of illumination is 12 footcandles in the first lane, six footeandles in 


the center lane and four footcandles in the outside lane 
Luminaires shown at the left in the above photograph are used to floodlight a combination 


football-baseball field 
Lighting designed by C. M. Pepper, Southern California Edison Co., Redlands, Calif. 


Lighting data submitted by C. M. Pepper as an illustration of good lighting practice 
and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
345 E. 47th St., New York 17, N. Y. This is one of 24 different sheets in 
Series XXVI. Subscriptions to the entire series may be purchased from the 
Publications Office, IES Headquarters, or quantities of individual sheets, 
minimum 100, may be ordered. 
Series XXVI 
9-61 
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e Discussion of Conference Papers ¢ ¢ 


Discussion of papers presented at the technical sessions of the St. Louis Conference 
should be submitted immediately for publication with the paper in IE. 
SEND: One copy (original) to Miss Ruby Redford, Editor, Illuminating Engineering, 345 


East 47th St., New York 17, N. Y 
One copy to B. S 


Thomas Industries, Inc., Des Plaines, Ill. 


Benson, Jr., Chairman, Papers Committee, Benjamin Division, 


One copy to author of paper as listed below. 
One copy to Discussion Organizer, name in parentheses following title of paper. An 
alphabetical listing of Discussion Organizers follows 


D. R. Brown, Crouse-Hinds Co., Wolf & 7th North Sts., 
Syracuse, N. Y 

Milton Buzan, Day-Brite Lighting, Inc., 
Ave., St. Louis, Mo 

A. R. Chick, Electrical Testing Laboratories, 2 East 
End Ave., New York, N. Y. 

E. H. Church, Lighting Products, Inc., 1549 Park Ave., 
N., Highland Park, Ill. 

D. E. Dunne, Smithcraft Corp., Chelsea, Mass. 


5411 Bulwer 


W. C. Fisher, Bureau of Aeronautics, Navy Dept., 
Room 1292, Washington, D. C. 

Kurt Franck, Holophane Co., Inc., Newark, Ohio. 

W. H. Kahler, Westinghouse Electric Corp., 1216 W. 
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C. Lewis, Union Electric Co., 315 N. 12th St., St. Louis, 
Mo. 

A. W. Weeks, Champion Lamp Works, 330 Lynnway, 
Lynn, Mass 
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Hangar 
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Aireraft Exterior Lights for Preventing 
isions (W. C. Fisher 
lhart & T. Ake, Jr.: Mathematical Equiv ilent 
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Robinson, Jr., 


Thermal Protection > 


R. D Bradley: Convective Transfer of 
oads (E. H. Church 


few Light on Visual Threshold Contrast 


L. Kaercher: Light Distributions for 


of Glare in Roadway Lighting 
D. Riddle, R. T. Dorsey: 


ill, Multi-Use Auditorium (C. Lewis 


Design Consid 
erations in a Sm 

. ©. L. Amick & R. D. Bradley: Comparisons of Recessed, 
Ceiling-Mounted and Suspended Office Lighting Sys 
C. Lewis 

. R. N. Edwards, Jr. & K. H. Thompson: Fluorescent 
Lamps and Commercial Applications (M. Buzan 

. D. D. Sullivan: New Approach to Four-Way Luminaire 
Design (D. R. Brown 

- H. A. Van Dusen, Jr. & E. F. Schraith: Outdoor Flu 
orescent Luminaire with Optimum Light Output Over a 
Wide Temperature Range (D. R. Brown) 
H. R. Blackwell: A General Method of Computing Re 
flected Glar Evaluating Its Visual Significance 
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25 Further Appraisals of Luminaire Brightness 


A PREVIOUS papel reported ti 


of appraisals by 109 inexperienced observers \ Willard Allphin 
adjusted luminaire brightnesses to BCD, tl 

derline between comfort and discomfort, in a 

lated office. It was coneluded that BCD is a meat 

ingful concept to most inexperienced observers 

and that they could make consistent and repeatabl 

evaluations of it. Data were offered by which pro 

posed methods ot predicting discomfort glare an { 


again for luminaires off the line of sight? In Nerves 


be cheeked i, 


prismatic lens shielding was substituted for 


hree more series of appraisals have o rows and the luminaires wer 


in order to answer questions raised by rotated to face downward 


. -] . . ; for ’ » } 
work. Series II provided two new situations, for Fic. 1 shows the simulated office as arranged fot 


the benefit of those who are particularly concerned Series IV. Ten experienced observers were used. 


} ‘ ara _ . ‘ Three ' ‘ 
with how to add glare sources in a formula. Th and each observer made five appraisals of five 


of the earlier situations were repeated in order to situations in each series 


furnish checkpoints, Sertes 1/7 asked two ques Fig. 2 shows the results of translating media 


tions: Is it permissible to average the brightnesses BCD values into Guth’s Indices of Sensation, ¥,. 


toward the eye from a nonuniform luminaire which and Harrison-Meaker glare factors, G, for Series | 


is off the line of sight? Is it necessary to consider the previous project) and Series II. Actual values 


the brightness of the ceiling near the luminairs for Situations 7 and 8 were lower because obser 
when devising a formula for discomfort glare ers chose lower BCD’s as they became more ex 


AuTnHor: Sylvania Lighting Produc em, Ma perienced. However, repeat runs of earlier situa 
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Figure I. Arrangement for Series IV. Near row and 


middle row rotated to face downward and equipped with 


prismatic lenses, 


Ss wave upward to the 


dashed lines 

Fig. 3 gives the relationship between Index of 
Sensation and the percentage of a large group who 
would find a lighting installation comfortable. The 
solid line represents experienced observers and the 
dashed line inexperienced observers 

The following are offered as conclusions 

1) The addition of two situations similar to 
those of the previous project did not change the 
conclusions drawn from that project, and the new 
situations provided two more checkpoints for test 
ing formulas which predict discomfort glare effects 
from luminaires in individual units and contin 
uous TOWS 

2) It is proper to average the brightness of the 
luminaire toward the eve when the luminaire is off 
the line of sight 


Figure 2. Glare Factors, G. and Indices 
of Sensation, M., for 50 per cent of ob- 
servers comfortable. Series Il prorated to 


Series I. 
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BSERVER 


0 x 70 100 

INDEX OF SENSATION Mc 
Figure 3. Per cent of observers finding situation com- 
fortable vs Index of Sensation. Solid line, inexperienced 
observers. Dashed line, experienced observers. 


}) The brightness of the ceiling should not be 
considered in glare formulas dealing with lumi 
naires off the line of sight. 

4) The Guth formula for Index of Sensation 


reliably predicted the results for diffusing lumi- 


naires in both projects 

5) Observers did not respond as consistently 
to prismatic lens luminaires, but the results are 
probably not so far out of line as to rule out the 
possibility of applying the Guth formula. 

6) Curves are presented (Fig. 3) which offer 
a means of establishing limits for diseomfort glare 
from an installation of individual or continuous 


row luminaires 


BCD Appraisals of Luminaire Brightness in a 
ILL.UMINATIN ENGINEERING, Vol. LVI, No. 1 
1961 
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V ISUAL performance data reported to the 


Society in 1958 have provided the basis for newly 
recommended levels of 
visual tasks, and the growing use of these new lev 
els is undoubtedly providing widespread improve 
ment in visual performance. It must not be for 
gotten, however, that the performance data were 
obtained under conditions in which the entire lu 
minous environment was ‘‘glare-free,’’ that is, of 
uniform luminance. It is appropriate that we have 
now turned our attention to a study of reflected 
glare, which is one of the visual problems intro 
dueed by the presence of nonuniformities in the 
luminous environment. The present study pro 
vides a general method for calculating the physical 
loss in task contrast due to reflected glare pro 
duced by any visual environment of interest and 
for evaluating the visual significance of the loss in 
contrast in terms of the illumination increase re 
quired to compensate for it. The study reveals 
that there are various lighting materials and lay- 
outs of luminaires whch can greatly increase the 
visual effectiveness of lighting with respect to other 
common materials and layouts. Thus, it is apparent 
that design of lighting to reduce reflected glare has 
a visual significance as great as many of the in 
creases in lighting involved in the new recom 
mended illumination levels 

Compvtation of the physical loss in contrast of 
a given visual task is carried out from the equation 
2 En Ry Cr + S Ey Ry Cy 

a Ew Ry T a | Ry 


where E, and Ey are illuminations arising from a 


ra 


given point in space with horizontal and vertical 
polarization vectors ; 
R, and Ry are reflectances of the task when illu- 
minated by the given point in space with illumi 
vertical 


nation exclusively of horizontal and 


polarization vectors respectively; and 

(, and Cy are luminance contrasts of the task 
detail against the task background when illumi 
nated by the given point in space with illumina- 
tion exclusively of horizontal and vertical polar 
ization vectors respectively. 


AuTHoR: Professor and Director, Institute for Research in Vision 
The Ohio State University, Columbus, Ohio. This study was spon 
sored by The Illuminating Engineering Research Institute as Project 
#70. The assistance of Benjamin S. Pritchard and Richard N 
Schwab is gratefully acknowledged 
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illumination for various 
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General Method of Computing Reflected Glare 
And Evaluating Its Visual Significance 


H. Richard Blackwell 


The summations are considered to be carried out 
for all suitable points in space above the task. Ob- 
viously, the quantities Ry, Ry, Cy and Cy are char- 
acteristics of the task, and the quantities Ey, and 
Ey are characteristics of a luminaire design 

We have obtained complete sets of physical values 
of Ry, Ry, Cy and Cy from seven visual tasks, in 
mimeo ; 


cluding: (a) ink pen on matte paper; (b 


ec) Thermofax; (d) soft peneil on matte paper; 
e) typewriter on matte paper; (f) ballpoint on 


matte paper; and (g) glossy journal (ILLUMINAT 


ING ENGINEERING). We have obtained complete sets 
of physical data on more than a dozen materials 


used for light control and diffusion, from which 





10 





" n 4 Sal eS 
S$ 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 
DEGREES FROM NORMAL 


) 5 10 


Figure 1. Luminance characteristics of a multi-layer 


polarizing panel. 
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and computed for any 


values of Ey Ey may be 
hypothetical luminaire layout. These data take the 
‘ig. 1. where By and By are 


and horizontally polarized 


form which is shown in F 
luminances in vertically 


light 
lighting materials 


double the 


used 


that 


Caleulations reveal tha 


sore 

and some lighting layouts more than 
task contrast obtained with other commonly) 
Such an improvement is as effective as 


level 


materials 


an astronomical increase in illumination 


Taking the average of many visual tasks, som 


' } 
mhting tavouts pro 


lighting materials and som: hti | 


Visual Studies of Driving 


24 | 


iab! 


who has Té 


( ontine 
siderable ex] 
a real ca 
strong 
character! 


These problems hay 
thesis that the pr et lighting 
uce acelds mitormation 
users. The pro 

What 


different circumstances, and by 


road 


questions intormat 


information presented to then 
If these questions can be answe importa 


of such features as ontrast vial patchiness, 


be appraised. If 
head 


fort] 


eolor, emphasis and so 


the information presen otorways by 


Aurmor: The ‘ 
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duce a quality of illumination which makes them 
as effective as approximately four times the quan- 
tity of other commonly used types of illumination. 
Among the lighting materials, sources of radially 
symmetrical polarized light were especially effec- 
tive. Among lighting layouts, the luminous ceiling 
was especially effective. Luminous ceilings of po- 


larizing materials were more effective than lumi- 


nous ceilings of nonpolarizing materials or scattered 
iminaires covered with polarizing materials 


Abstract of IES Conterence Paper No. 50) 


In Traffic Routes and on Motorways 


J. M. Waldram 


intormation 


need for fixed 


compared with th 


iol tS alol is 
shown to be needed by the driver, the 


ighting on motorways can be asst ssed with some 


legree ot ecertaintyv 
The method of 


different situations in 


study employed was to drive in 


many a vehiele equipped 


with a tape recorder on which the driver recorded 


a commenta m exactly what he was looking at, 


how he us: eyes, and the information which 


he was see] rom the scene. This was supported 


by films taken simultaneously including night 


shots by headlights only and by records of eye 


movements in another experiment. These studies 
in different situations on traffic routes and on the 


motorway established the information required by 


the driver In 


how information was presented, ¢.g., 


another series the driver recorded 


comments on 
the importance of contrasts, level, mist, color, glare, 


vatchiness, backgrounds, ete. This was supported 
| 
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by studies of daytime conditions, reduced in bright 
ness to night levels, by color photographs and by 
photometric measurements. 

The ‘‘mechanism’”’ of driving in empty streets, 
with light traffic, with heavy traffic and on the 
motorway was elucidated and new comments on 
the important features and weaknesses of street 
lighting emerged. It was coneluded that on British 
motorways there was no severe problem by day 
At night, by the light of headlights alone, condi 
tions were not difficult in good weather so long as 
nothing unexpected occurred In emergeney con 
ditions, however, the information available to the 
driver was grossly insufficient for enabling him to 
take the 


could give this information, and it was coneluded 


necessary action safely. Fixed lighting 
that there was a technical case for its provision 
Its necessary characteristics are laid down. The 
paper does not discuss the economic or engineering 


aspects of such lighting 


Figure Test vehicle with camera and microphone. 


(Abstract of IES Conference Pape r No. 24) 


Development of Visual Task Evaluators for Use in 


Specifying Recommended Illumination Levels 


A GENERAL METHOD for specifying the il 


lumination requirements of various visual tasks, 


reported to the Society in 1958, has provided the 
basis for the Society's newly recommended light 
ing levels. The method involved the use of a light 
ing specification curve based upon extensive visual 
performance data, and a ** Visual Task Evaluator’’ 
used to assess the difficulty of any task of interest 
to obtain an index for use with the lighting speci 
fication curve. The Visual Task Evaluator is thus 
an essential element in the practical use of the 
method for specifying illumination requirements 
and, indeed, little practical use can be made of th 
method without such an instrument 

The original Visual Task Evaluator (VTE) was 
a very complex research device, involving the con 
siderable flexibility required during initial develop 
ment of a new instrumental concept. Since 1958, 
this single instrument has been the sole source of 
the visual assessments needed by the technical 
committees of the Society to arrive at their working 
AuTHor: Professor and Director, Institute for Research in Visio: 
The Ohio State University, Columbus, Ohio. This study was spor 
sored by The Illuminating Engineering Research Institute as Project 


230 The assistance of Benjamin 8S. Pritchard and Richard WN 
Schwab is gratefully acknowledged 
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H. Richard Blackwell 


recommendations for lighting levels. Since the ex 
istence of a single instrument has tended to hold 
back the work of the committees, we have at- 
tempted to develop a VTE suitable for limited 
production and general use. 

Initial study revealed that various VTE operat- 
ing principles may be used with equivalent results 
whenever the visual task is presented in an environ 
ment of uniform luminance. However, the results 
of visual assessment differ markedly, depending 
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Figure |. Current model of the Visual 
Task Evaluator. 


ipon ti operating ) l idopted I use Kig 


Ll exhibits our current model of the Visual 
henever the visual ented in a back 


[ask Evaluator which is based upon the indicated 


such as oceurs il operating principle. 
ase of street an nis \ nti Tl 


vyround of nonunifor: Details of design, calibration, 
= ng 


correct 


ind operating procedures will be given. Compari 


sons will be made between the principles underly 
identified. and ng 


yperating prineipl to require that the 
levant element of first be this instrument and the principles underlying 
n be expressed i ‘ther instruments which have been developed to 


issess task visibility and, in some 


ASSessn 


keround ¢ t} cases, to specif) 


erat lumination levels. 


naner presented at TERT Session 


A Mathematical Equivalent 
30 To the “Scissors Curve” 


- ¢ “ 


3 a ad 


> 


John J. Neidhart Theodore Ake, Jr. 


i 


at the weighting factors thus derived did make 


plying ill limiting lines of the 


scissors curve equivalent 
zraphica the factors were applied to the brightnesses in the 
tabular form of the scissors curve.” The result of 


that the sums of the weighted 
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ANGLE FROM NADIR - DEGREES 


Figure 1. Crosswise (C) brightness distributions for a 
two-lamp, 40-watt, rapid-start, two-foot-wide troffer with 


prismatic bottom rs scissors curve (S). 


brightness values for all columns were essential] 
equal and the average of the sums was 8555, whic! 
thus represents an equivalent to the scissors curv 
the angles of! 


The weighting factors for each of 


concern are as follows: 


W .,0=1.0, W,; 1.75, We.0=3.95, W- 


The term ‘* Brightness Rating (BR is suggest 


ed to compare the weighted brightness of a lum 


naire with the scissors curve value of 8555 


3.95 Bexo+10 B, 


B Average Brightness 


Any brightness greater thi 


ISSOrsS curve 


ates ‘omplhan 


and Lengthwise Brightness Rating ( 


LBR 


would bi provided separate lv along wit! 


presently-published average brightness data 


The use of brightness ratings will 


provide 
means of evaluating the uations shown in Figs 
1. 2, and 3, where none of the curves shown meet 
imitations. In Fi 


whether the 


the graphical scissors curv 
Ll and 2 a question arises as to 
is CH 


brightnesses at some ang compensat 


excessive brightne ss at other angles 

In Fig. 1, CBR=1.03 indieates that the ¢ 
brightness at 8) dee compensated for 
vhereas in Fig. 2, LB R—.90 indicates that the lov 
brightness at high angles does compensate for th 
excess brightness at 45 ds vrees 

Fig. 3 shows widely differing brightness distri 
butions which can be evaluated by the brightness 


rating system to determine their relative glare- 
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ANGLE FROM NADIR - DEGREES 
Figure 2. Lengthwise average brightness distribution (L) 
for three-lamp, 40-watt, two-foot troffer with prismatic 


glass bottom rs scissors curve 8, or S.. 


> 


producing effects CBR, 1.98 and CBR, 2.19, 


ndicating that Unit A could be viewed crosswise 
with more comfort than Unit B although neither 
+} 


satisfies the seissors curve requirements 
this simple brightness rating 


Ofte. and School 


It Is hoped that 
system will be considered by t) 
Lighting Committees as a possibli approved equiva 


ent not substitute to the seissors curve 
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3. Measureme lever arms (A) for use 


Equation I, 


Re S¢ arch 
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sL threshold contrast B/AB is 


shown to be a normal probability integral of log B, 
the adapting luminance. Blackwell data are used 
The parameters, median luminance, log B,,, stand- 
ard deviation «, maximum slope, and upper limit 
BAB 


ter and duration of light stimulus 


, depend, systematically, on target diam 
The character 
D-logE 


photographic films and papers are also 


stic optical density-log exposure curves 

mans 
probability integrals. It is believed that the simi 
photographic re 
effective 


responding ele 


between the visual and 


light 


sensitivities of the 


irity 


sponses to arises from a real or 
distribution of 

nts in each case. Pictures having richest tonal 
steepest part of the 
Likewise, 


best visual subjective 


produced when the 


curve is utilized evidence is 
ited to show that the 
when the illumination Is 
the B/AB 


Such levels of illumination 


rast is obtained 

utilize the steep portion of 
og B response curve 
below those currently ree 


IES Lighti ‘j Handbook 


ire, In most cases, well 


mmended in the 
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Figure 2. 





Normalized values of B/B as ordinates on a 
gaussian probability grid vs log B. using the same data 
Each ordinate value is a ratio of B/4B to 
obtained 


as in Fig. 1. 
(B/AB) wee, 
by trial so as to yield straight line plots. 
the data to a straight line demonstrates that B/B is a 


expressed as per cent (B/4B)...2, 
Adherence of 


probability integral which is functionally dependent on 
log B. Note the effect of target size on the values of the 
standard deviation o and the median luminance B... 
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New Light on Visual Threshold Contrast 


Nelson W. Taylor 














Figure 1. Reciprocal threshold contrast B/\B rvs adapt- 
ing luminance log B in footlamberts for three circular 
targets exposed for 1 second. Target diameters are 50, 
14 and 2.8 minutes of subtended angle at the eye. Note 
0.38, —0.11 and 0.75, respec- 
tively. The corresponding asymptotes (B/B).... are 


estimated to be 134, 123 and 57. 


inflections at log B 
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Figur 3. (D-Alog E) 
eurve for a photographic film. The best rendition of the 


Optical density 


tonal scale, i.e., of variations in scene luminance, is 
obtained when the steep “gamma” or approximately 
linear portion of the D-log E curve is used. “Flat” 
negatives are obtained if the shoulder or toe is used. 
Note the similarity in shape to the visual response curves 
of Fig. Be 
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l HE GREATEST variety of hangar lighting 


installations in the United States is to be found at 
New York International Airport. This paper r 
views a number of these installations, presenting 
data on cost per square foot, watts per square foot 
and average maintained illumination level. Th 
installations discussed employ several light sources 

incandescent, fluorescent and mercury both 
singly and in combination. 
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New York International Airport 
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Left to right: 


Walter Faktor 
Irving Fishman 
Henry W. Wenson, Jr. 


Che roof design of a hangar has a strong influ 
ence on the design of the interior lighting installa- 
tion. As may be seen from Fig. 1, the hangars at 
New York International Airport display a variety 
of hangar designs 

The survey conducted drew attention to a num 
ber of lighting problems which should be consid 
ered in future hangar lighting design. The size 
of aircraft has been increasing at a rapid rate. The 
wings and fuselages of these crafts are high off the 
hangar floor. This would tend to permit light 
sources not located directly over the airplanes to 
penetrate undercarriage areas. In spite of this, 
however, even where light-colored floors are used, 
additional lighting is required for work on land- 


ing gear and other equipment in similar locations. 
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Engine areas present a problem of 
nature. One installation which comes reasonably 
‘onsists of additional fixtures ir 
at an angel 
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29 Aircraft Exterior Lights for 
Preventing Mid-Air Collisions 
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J. E. Robinson, Jr. 


ENGINEERING 


ILLUMINATING 


Roadway and Aviation Lighting 





In 1958, the (then Modernization 


Board contracted for an analvsis of the state of the 


Airways 


art in aircraft exterior lighting systems.* The 
analysis strongly recommended a systematic in 
vestigation of the problem with emphasis on objec 
tive methods and the need for regulatory stand 
irdization 

In 1959, the Bureau of Research and Develop 
ment of the Federal Aviation Ageney contracted 
for such a comprehensive program, and included 
in it all aspects of visual collision avoidanee, for 
both day and night operations. In the course of 
‘arryving out this program, a visibility test range 
Federal Aviatior 
Ageney Test Center at Atlantic City, N. J. The 


has been constructed near the 


range is being used for ground-to-ground and 


; 


ground-to-air field tests. Demonstration equipmer 
has been constructed to illustrate some of the in 
portant problems of day and night collision avoid 
ince. In the night part of the exhibit, 19 naviga 
tion light systems are displaved on six model 
“aft. This exhibit illustrates the variety f 
tems that have been proposed as well as the 
imbiguities that oceur when a number 
weupy the same airspace 

Analysis of the information requirements for 
earried out under the progran 


indieates that azimuthal sector eoding 


ollision avoldan °c. 


‘ommon to 


Lighting of Heliports 
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| HE NEW Downtown Manhattan H 


shown in Fig. 1 uses vellow fluorescent 


ights installed around the 


perimeter on 


enters A large area linear light sour 
selected for this applicat on beeause of its 


rendition of the horizontal plane and eve 


} 


fort for the pilot in the final tonehdown stag: 


the approach to landing. The visual task in VFR 


ror 


helicopter approaches is somewhat different 
high-speed, low-angle approaches of fixed-wing air 
‘raft in that, due to the small size of the landing 


speed 


irea, steep glide angle and slow approacl 
there appears to be more of a fixation on specific 
light sources from initial approach to final toucl 
down as compared to the scanning action that takes 
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almost all systems, is of much less usefulness than 
has been supposed.* An experimental program, con 
ducted in a flight simulator, bears this out.4 The 
inalysis further shows that of the remaining kinds 
of information that might be conveyed by naviga 
tion lights, only altitude information, altimeter 
derived, ean substantially improve the pilot’s abil 
ity to solve the collision avoidance problem 

The Bureau of Naval Weapons, in 1960. con 
tracted for experimental work to determine those 
flashing light patterns easiest to learn and most ac 
urately identifiable.” As a result of the studies 
yndueted under this contract. 11 Morse code sig 
ials and six ‘‘dot’’ signals (consisting of patterns 
yf dots onlv) were recommended as acceptable in 


operational situations 
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pia n landing on a long runwav at relativels 
high approach speeds 

The task of floodlighting the helicopter parking 
ind the passenger loading areas was a demanding 
one. The goal was a glare-free and obstruction 
free operational area from a pilot’s viewpoint and 
footeandle level for passenger 


inl ibove uverage 


‘onvenience and safety 
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Figure 3. 


midpoint of the pier has 3.5 footeandles, and the 
lighting level increases to approximately 18 foot 
andles at a point 20 feet in from each side of the 
At a point 10 feet in from the edge, there are 
This high level of 


at the pier edges is very desirable 


nier 
ipproximately 55 footeandles 
illumination 
from a safety viewpoint, since the west side of the 
pier serves as a passenger walkway and helicopters 
taxiing to and from the landing and take-off area 
will h 


mately 


ave their outboard landing gear approxi 


five feet inboard of the pier edges when 
The need for 
footeandle level along the pier edges 


The effect 


i nighttime aerial photograph of 


ollowing the taxiway centerline an 


ibove a erage 
s thers fore self-evident 


Fig. 3 
the heliport. 


is 


resultant 


shown in 
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Figure 1. Port-Authority Downtown 


Heliport in Manhattan. 


Aerial view of Downtown Heliport at night. 
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R EDUCTION of “glare” in street lighting 


long recognized as a major problem, can produce 
significant benefits in improving visibility and in- 
ereasing comfort. In many cases as much as 30 
per cent of the street lighting dollar is wasted duc 
to ‘‘visibility reducing”’ glare 

Of the two possible forms of giare that occur 
simultaneously within the human eye, the only one 
that interferes with the ability to see is that due to 
disability veiling brightness. The discomfort glare 
condition has no effect on the ability to see and 
should be considered as secondary as far as the 
eost of light and effectiveness of a roadway lighting 
system are concerned. Fortunately, however, any 
measures taken to reduce disability veiling glare, 
by reducing ight flux at the eye or increasing the 
angular displacement of the source from the line 
of sight, will also reduce discomfort glare 
‘shield 


Reduction of both forms of glare using 


Figure 1. Variation in disability veil- 


ing brightness, DVB, for different dis- 


. 


tributions as driver-observer travels 


fp 


through a typical system. 
A—High-angle mercury luminaire, 

77 degrees. 
B—Medium-angle mercury lumi- 

naire, 74 degrees. 

luminaire, 


C Low-angle mercury 


w 
x 
wW 
@ 
3 
da 
S 
© 
Oo 
uw 


69 degrees. 
D — Four-lamp transverse fluores- 


cent, 55 degrees. 


E—Two-lamp transverse fluores 


cent, 67146 degrees, 


JUST NOT 
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Effective Control of Glare in Roadway Lighting 


R. L. Kaercher 


ing’’ type luminaires is standard practice for in 
terior applications but has not been generally 
adopted for roadways in this country, due to the 
uneconomical, short spacings required for uniform 
coverage. Although such luminaires were devel 


oped as far back as 50 years ago,':* the increasing 


2 
5 


LUMINAIRE 


Figure 2. Variation in discomfort glare 
for different distributions as driver- 
observer travels through a_ typical 
system, 

High-angle mercury luminaire, 77 
degrees. 

Medium-angle mercury luminaire, 
74 degrees. 

Low-angle mercury luminaire, 69 
degrees. 
fluorescent, 


Four-lamp transverse 


55 degrees. 


Two-lamp_ transverse fluorescent, 


67's degrees. 
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ade using 
tion with a glare 
adway lighting by 


oduced in Fig. 2 


show comparative discomfort glare effects for the 
ems. A study of the results from these 
light distributions shows the extent to 
liscomfort and disability effects are re 
beam angle is lowered, and illustrates 
ontrol of candlepower above beam 


ajor importance in reducing glare 
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<SPOT-COOLED LUMINAIRE 
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Figure 1. Comparison of similar spot-cooled and con- 


ventional fluorescent luminaires. 
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temperature is regulated by providing on-off con 
trol of the power into the heat pumps by means of a 
thermostat monitoring the cold spot temperature 
The economics of using controlled spot-cooled 
fluorescent luminaires are also presented It is 
shown that controlled spot cooling of fluorescent 


luminaires is an effective means of obtaining 


New Approach to 
Four-Way Luminaire Design 


= PAPER presents, in detail, the optical 


design and resultant performance of a new four. 
way luminaire. To clarify design goals, the paper 
includes a discussion of the geometry of the inter 
section lighting problem 

The optical design of the luminaire is unique i 
that the reflector is optically round but mechan 
ically oval. The rays striking the reflector are re 
directed back toward the light source and proceed 
on to the refractor. At a point ? on the refractor, 
both the direct and reflected components are lined 
up laterally. Thus, a prism at P is able to refract 
them equally and into the same lateral direction 


The refractor has some nonconventional prisms 
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vreater useful light output without increasing the 
physical size of the luminaires. Installed and op 
erating costs for an equivalent maintained lighting 
level can be lower, and the variation in fluorescent 
condi 


luminaire light output caused by ambie 


tions can be effectively negated 


Abstract of IES Conference Pape 


Daryl! D. Sullivan 


with varied alignments that combine with the re- 
fiector to produce the isofooteandle diagrams shown 
in Fig. la. Fig. 1b is a photograph of the lumi- 
naire with the light pattern it produces projected 
on a white screen. A street intersection, to approxi 
mate scale, is superimposed on the pattern to show 
orientation of light with respect to the curbs 
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Figure la (left). Isofooteandle diagram. 


Figure Ib (below). Light pattern produced by luminaire 


incorporating the new approach. 
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13 Improvements in 
Deluxe Fluorescent Lamp Colors with New Phosphors 


M. A. Chernin 


mean lumens 
omponent deluxe 
ie order of 11 per 
n mean lumens 
elimination of 
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Figure 1. Spectral curve comparing two-component cool 


white deluxe with typical American cool white deluxe 
lamps. Curves represent the distribution of one lumen 
of light. 


deluxe system. The deluxe lamps are now similar 
to the corresponding standard lamp colors in these 
two aspects. The lower ultraviolet emission should 
help greatly in reducing the discoloration and de- 
terioration of plastic luminaire parts, fabrics and 
other objects. The lack of afterglow will not only 
eliminate an annoyance, but may also be of inter- 
est for photographic darkroom applications 


The two-component deluxe system is carried over 


Operating Characteristics 
Environmental Testing 
Circuit Application of 














I. THE PAST few years a number of dif- 
lamps have 


ferent types of electroluminescent 


reached the market. These lamps are generally 
characterized by a rigid glass or metal substratum 
upon which several organic or inorganic layers aré 
superimposed. It is the purpose of this paper to 


discuss an electroluminescent lamp which is 
sharply distinguished from former lamps by its 


bend 


less than inch thickness 


flexibility (*%4-inch minimum radius), its 


thinness its extreme 
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Figure 2. Spectral curve comparing two-component warm 
white deluxe with typical American warm white deluxe 
lamps. Curves represent the distribution of one lumen 


of light. 
into the highly loaded fluorescent lamp types also. 
By adjustments in phosphor chemistry and mix 
ture compositions, highly loaded deluxe lamps can 
be produced at the same visual color as the 40- 
watt varieties. The above mentioned advantages of 
the two-component system carry over to the highly 


loaded Ty pes also 
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Plastic Electroluminescent Lamps 


J. C. Devol 


light weight (3 ounces per square foot), its pre 
ponderance of organic materials, and finally, the 
ease with which it can be fabricated 

The major problem inherent in the development 
of such a plastic electroluminescent lamp is the 
detrimental effect of humidity on lamp perform- 
ance. The lamp under discussion embodies a thin, 
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more normal conditions, this period can be 
| two to three vears 
gh as 300°F have little or no 
lamp structure Although lamp 
naintenanece are Tunections of tem 
m operation is dependent upon 
peratures encountered, rather than 
vhs or lows 
brightness can be inereased 
A fortunate exception to 
lifferent response of green and 
ied voltage. By doubling the 
obtain a two-fold increase in 
in life 
It is likelv that the most widespread and success 


Figure |. Various shapes of plastic electroluminescent 


ul use of electroluminescent lighting will not be as 
lamps. 


for more conventional light sources but 


as Which today are not even recognized 


as 


tial applications 
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Thermionic Emission of 
Fluorescent Lamp Cathodes 


C. L. Toomey 
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Figure |. Potential in discharge vs. discharge in front 
of cathode for three different conditions of operation 
A is discharge current greater than thermionic emission. 
B is discharge current equal to thermionic emission. 


C is discharge current less than thermionic emission. 





New Compact Arc Lamps of 
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| HREE high-pressure, short-are, d-c lamps 


have been developed: a pure xenon lamp, rated at 


»2 kw, and two xenon-mereury lamps rated at 2.5 


and 5 kw, respectively Combining a short are 


length of 5 mm or less and a high operating pres 


sure of 


15 atmospheres or more results in| mor 


than double the brightness of earlier a-c lamps 
The high brightness, stability and starting ease of 


] 


these lamps, as compared with a-c lamps, makes 


them ideally suited for use optical systems 
The lamps are constructed pure fused quartz 
with anodes of pure tungsten and cathodes of tho- 
riated tungsten in order to reduce the starting 
voltage (Fig. 1 A high current seal of four thin 
molybdenum foils sealed in parallel between con 
centric quartz tubes can carry 100 amperes con- 


tinuously. Ignition is accomplished by imposing 
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FiLl GAS PRESSURE- MM 
Figure 2. Relative thermionic emission es, fill gas pres- 


sure for three different gases. 


thermionic emission of fluorescent lamp cathodes. 
Fig. 2 illustrates the results 

The Maximum Zero Field Thermionie Emission 
technique is very rapid, produces accurate results, 
requires no special probes or internal lamp connec- 
tions and can be applied to any fluorescent lamp. 
It is especially useful in the design of gas dis- 
charge devices employing thermionic cathodes. 


Abstract af IES Conterence Paper No 19) 


ain dh 


Otto E. Lienhard John A. Mcinally 


high-frequency, 
A suitable 


the current to the 


high-voltage pulses on the d-e line 
resistance in series with the lamp limits 
required value. <An_ electric 
motor-driven are welder is a convenient and inex 
pensive power supply. With it ballast resistance is 
reduced to a minimum, keeping total power losses 
within 20 per cent of lamp power. This is com- 
parable to a-c operated lamps 
Operating characteristics of all three lamps are 
A typical brightness distribu- 


is shown in Fig, 2. 


shown in Table I 
tion, that of a 2.5-kw lamp, 
Although the 


maximum brightness of the xenon 
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Figure |. 
eration. Left to right: 2200-watt xenon, 2500-watt mer- 


Three types of compact are lamps for d-c op- 


ecury xenon, 5000-watt mercury xenon. 


Figure 2. Brightness distribution, candles per square 


mm, of a 2500-watt mercury xenon lamp. 


lhstracts 


cause of the anode’s shadow. The 2.5-kw lamp is 
therefore made in two types—with the anode as 
either the upper or lower electrode. In each case 
the are is located one-quarter inch below the cen- 
terline of the bulb, in order to obtain a more uni- 
form temperature distribution over the bulb sur- 
face. The 


determine the type used 


properties ol the optical system will 


In xenon-mercury lamps the radiation is emitted 
in the mercury lines plus a continuum, with a few 
xenon lines in the infrared. With 2500 watts input, 
a total of 1980 watts are radiated; 1320 watts be- 
tween 2000 and 14,000 angstroms. The xenon spec- 
trum is a continuum with a few xenon lines, mostly 
in the infrared. Its visible light is closer to day- 
light than that of any artificial source. It has a 


While 


idlet radiation is not as strong as in the 


very high intensity in the near infrared 
the ultra 
mereury discharge, it drops continuously to the 
absorption cutoff of quartz 

Tests of the xenon and 2.5-kw mercury lamp 
have shown useful lives (70 per cent of initial 
light output) of better than 1000 hours. No life 
data are available, as vet, on the 5-kw lamp. This 
lamp has been operated for several hours at 6 kw 
with an output of 280,000 lumens 


Lhstract oT IES Conference Paper Vo 16) 


Table |—Characteristics of a Xenon and Two Mer- 


cury-Xenon Compact Arc Lamps for d-c Operation. 


LAMP TYPE 491C 9298 932B 


Mercury- Mercury- 
Gas Vapor Xenon Xenon Xenor. 
Watts, Nominal 2200 2500 5000 
Operating Voltage 
Volts d-c 
Current—Amperes d-c 


20 to 23 45 to 55 50 to 60 
Nominal 
Starting 100 max 
Operating 50 
Warm-up Time for Full 
Output, Minutes 
Operating Vapor Pres 
sure (Approximate 
Atmospheres} 
Arc Length, mm 
Operating 
Brightness c ‘sq. mm— 
Max 
Average Brightness 
¢ ‘sq. mm 
For Arc Area: width 
height, mm 
Initial Lumens 
Maximum over-all! 
length inches 
Bulb Diameter, mm 
Bulb Length, mm 
Bulb Wall Thickness, mm 
Rated Average Life 
Hours, at 12 hours 


per start Experimental 
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Design and Application of 
Panel Type Fluorescent Lamps 











[ \ LrHovGH tremendous strides in the de- 


velopment of the fluorescent lamps and the design 
of fluorescent equipments have been made over 
the past 20 vears, luminaire designers, architects 
and lighting engineers have long wished for still 
newer forms of light sources from which to develop 
fresh-looking luminaires and lighting systems. Par 
ticularly strong feelings existed regarding the ne 
cessity of a smaller source which would provide as 
much (or more) light as the conventional fluores 
cent lamp 

This paper describes Just such a new fluorescent 
lamp. It is a fluorescent panel lamp, one foot 
square and only one and one-half inches deep, 
which has the same high efficiency (60 lumens per 
watt) and long life (7500 hours at three hours-per 
start) as characterize conventional tubular fluores 
cent lamps. The lamp is shown in Fig. 1. 

It is felt that a compact square fluorescent lamp 
will extend the range of possible refinements that 
may be made in the design of luminaires and light 
ing systems. One of these refinements is the sim 
plicity of corner designs that continue the archi- 
tectural objectives of other parts of the lighting 
pattern. The style of ceiling luminaires or systems 
may be preserved; and by using lamps of different 
distributions, the designer may provide more light 
over specific areas. Opportunities are expected to 
be increased for the introduction of accents in pat 
terns that are otherwise uniform. Light emission 
from two surfaces of the square creates further di 


sign flexibility. For example, color may be 
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Figure 1. Panel fluorescent lamp. A connector has been 
designed which will fit between the two recessed bipin 


bases shown. 
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introduced into a unit whose source otherwise pro- 
vides essentially white light. The waffle-pattern 
form of the face of the panel lamp lends itself to 
efficient designs of louvers for brightness control 
in a luminaire designed to use this lamp. 


The luminaire mock-ups shown in Fig. 2 


suggest 
some of the designs possible with the new compact 


panel fluorescent lamp 
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Figure 2. Four demonstration luminaires suggesting 


some design and application possibilities. 
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3 Fluorescent Lamps of 
Helicoidal Configuration 





B.. sUsE of the relatively high propor 


) 


power that is expended at the electrodes in 
ent lamps (about 20 per cent in a 40-watt 
expedient, for the sake of lamp efficac, 


evelop as high 


Joel Shurgan Luke Thorington 


eonstant 
Asia 
TO ar 
have found ' . : 
reasing bulb radius because of the increased rate 
(ne utilizes A‘ 
»f loss of ions and electrons to the wall of the bulb 
n various pro : 
; By analogy with the vibrations of a plane mem 
both normal Phy, : . . : 
brane held fixed at its perimeter, Spenke and 
Steenber K* were able to extend the Schottky eol- 
imn theory to include other than round column 


tions. They worked out the relation show 


equivalency of the non-circular cross sec 


circular cross section of radius R in 

f, of ions and electrons in the 

ence, of positive column gradient. 
shows the equivalent radii, as determined 


ke and Steenbeck, for various non-cit 

the positin 
tions. By reference to the paper bv 
ses markedly wit! : 
d Kolkman,® it is possible to deter 


ive column gradients correspond 


Table |—Non-Circular Cross Sections in Terms of Equivalent Circular Cross Sections and Corresponding Lamp 
Voltages. 


LAMP VOLTAGE* 
DIAMETER (MM) 
OF EQUIVALENT VAN BOORT ET AL. 
CROSS SECTION DIMENSIONS CYLINDRICAL BULB EXPERIMENTAL SPENKE ET AL. 


Rectangular 26 x 48 mm 35.0 71999 67 
Triangular (Equilateral) a 55 mm 36.4 69*** 66 
Semicircular ) 4 12.7 mm 

Annulus ["U") | i 25.4 mm LA 76 
Rectangular** 19 « 63.5 mm 27.9 71 
Rectangular 

{a+b 160 a/b 43.3 62 
Rectangular 

{a+b 160 mm) 36.6 66 
Rectangular 

fa+b 160 mm) 23.8 73 
Rectangular 

{a+b 160 mm) 76 
Rectangular 

fa +b 160 mm) 79 
Rectanguler 

la+b 160 mm} 10 80 
“Lamp held at 40°C; Vv 17 ¥.; positive column length 101 cm 


di * 28; cf. reference 5, page 580 
***1.5 amperes 
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figure |. Four-foot T-17 1.5-ampere helicoidal lamps 
burning: 

(a) ten-inch pitch triangular cross section; 

(b) five-inch pitch eccentric wedge cross section; 

(c) five-inch piteh rectangular cross section; 

(d) ten-inch pitch near-rectangular (hour glass) 
cross sectic 

(e) five-inch pitch approximately semicircular cross 
section: 


(f) ten-inch piteh “UU” cross section. 


} 
actual 


ing to columns having these radii and hence 
lamp volts 

since Spenke and Steenbeck have demonstrated 
that the non-circular cross section can be expected 


column gradients 


to result in increased positive 
with the attendant advantages, it remains only to 
determine the best practical application. One such 
ipplication has already been mentioned, ® and it is 
the purpose of this paper to describe others 

If a given non-cirenlar cross section 


; 


as it is made to advance along an axis In s 


geometrical form known as a helicoid or screw ts 
formed. When this is done with a_ thin-walled 


hollow, 


having, at any point, the same 


section. one obtains a tute 


non-circular 
eTross section nor 
mal to its axis and yet possessing the over-all 


haracteristics of a cylinder with respect to roll 


‘no 
flexing, ete. It will be realized that when this is 
done with an asymmetric cross section there 

length whiel 


sults an increase in total pat! 


discharge will follow down such a helicoidal tubs 
‘compared with the straight line axial distanes 

As an example of the versatility inherent in the 
helicoidal or spiral geometry there is shown in Fig 
l a photograph of six 4-foot, 1.5-ampere helicoidal 
lamps of different cross sections and pitches taken 
in their own light. Fig. 2 shows the principle ap 
plied to the 40-watt T-12 lamp. These lamps show 
entirely satisfactory mechanical strength and_ re. 
sistance to implosion for nominal wall thicknesses 
as might be expected from the basic geometry and 


mechanics involved. It might be added that the 
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Figure 2. Standard 40-watt T-12 and T-12 helicoidal 
lamp having a near-rectangular cross section and a ten- 


inch pitch. 


helicoidal bulbs fit admirably into a routine pro 


duction operation designed for cylindrical bulbs; 


thev bundle, roll, and coat as evlinders and, in gen 


eral, have all the desirable characteristies of evlin 
ders, while retaining the non-circular cross section 
The new design has been used to advantage In 


the 40-watt T-12 


where an approximately 


lamp in both preheat and rapid 
10 per cent 
light output is realized, and in the 

1.5-ampere T-17 lamp, where bright 
high efficiency, high loading capa 


orientation insensitivity horizontal 
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Characteristics of 
Ribbon Filament Lamps 











ribbon 
filament lamps ring past few years has 


brought forth questions werning their 


available information has beer 


characteristics 
ollected in an answers to 
some or these que 


ribbon 


to 4 mm, and in lengths up to 


Ribbon filament lamps are made with 
widths from 
%-ampere lamps use l-mm rib 

lamps use 2-mm ribbons, and 20 

ribbons. The 

these lamps 

or identifica 


a given 


maintaining 


ter calibration 


Figure 1. Typical ribbon 
filament lamps: (a) 6V 9A 
TS's, (Cleft) SR8&, MOT 
(Maximum Overall Length) 
—35, inches, (right) SR6, 
MOL—3°*s inches; (b) 65 
ISA TIO, (left) SR8, MOI 
—5*, inches, (right) SRG6A, 
MOL—5*, inches: (¢) 65 
30A r24 sk8& MOL — 
119 16 inches; (d) 6V 30A 
124 SR8 with quartz win- 
dow. MOL—10'. 
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Leroy G. Leighton 


Typical Ribbon Filament Lamps 


Some of the more popular ribbon filament lamps 
are shown in Fig. 1. At (a) are two 6-volt, 9-am- 
pere, TS‘. lamps, an SR& filament on the left and 
an SR6 filament on the right. At (b) are two 6 
T10 bulb lamps, an SR8 on the 
At (¢ 
Shs, T24 bulb Pyrometer lamp, and at 


jU-ampere, SRs, T24 Spectro 


volt, 18-ampere, 
left and an SR6A on the right is the 6-volt. 
oU-ampere, 
d) is the 6-volt, 


graphic lamp with a quartz window 


Characteristics 


The characteristic curves for ribbon filament 


lamps, relating volts, amperes, lumens, efficiency, 


color temperature, and life, are of the same expo- 


an 





= 


j 


i 
i 
j 
€ 
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TEMPERATURE " TRANSVERSE TEMPERATURE DISTRIBUTION 
9A SRE TBI/z ‘ 6V 9A SRE TBI/2 | 
BOTTOM 

Figure 2. Ribbon filament tempera- 
ture distribution, (a) 6V 9A SR6 
longitudinal, (b) 6V 9A SR6 


transverse, 


DIF FERENCE 


DIF FEREN( 


TEMPERATURE 
TEMPERATURE 


DISTANCE FROM CENTER 


Table |— Ribbon Filament Characteristic Exponents Table I lists the values for these seven exponents 
for several of the most widely used ribbon filament 

MP TY j on 
wwe 8 a. © & lamps. These exponents will hold closely for values 


6V 9A 0.502 3.83 2.33 0.383 of current and voltage normally used, i.e., for color 
6V IBA 0.533 3.77 = 2.23 0.387 7y > ‘ , 

> eri "eS e Te ve 2300 2200 . 
6V30A «0.579 371 214 0390 temperatures in the range of K to Ix 


Temperature Distribution 


nential form as the equations used for standard The temperature distribution along the length 
incandescent lamps of a ribbon filament is not absolutely uniform, due 
The characteristic relationships which are usu- mainly to the end losses to the heavy leads. A typi 
aliv of interest are as follows: cal temperature distribution curve is shown in Fig. 
: 2a for the 6-volt, 9-ampere, T84 lamp, which shows 


volts )=( amperes a drop of approximately 100 degrees at the lead 


VOLTS AMPERES The temperature across the width of a ribbon like- 


wise will vary, due to gas losses. Fig. 2b shows the 


( amperes )=( lumens ( volts 
\MPERES/ LUMENS VOLTS transverse temperature distribution for this same 


amperes \’ ( lumens per watt volts \? J-ampere lamp 
ood ,LUMENS PER eat) leaaaa) 


amperes ) = color temperatur volts 
AMPERES ( OLOR TEMPERATURE (santa) (Abstract of IES Conference Paper No. 14) 


m 





12 Modified Current Wave Shapes and 
Starting Voltage Limits for Mercury Lamps 











A, EARLIER paper by Martt and Smith’ 


outlined the effects of high lamp-current crest fac- 
tor on the lumen maintenance of general lighting 
mercury lamps. This paper extended the data to 
include the improved oxide-electrode type lamp 
which is rapidly gaining wide acceptance in the 
industry. With this lamp, higher current crest 
factors show only slightly lower lumen mainte- 
nance. 

Data are included for horizontal and vertical 
operation at five and ten hours per start on six dif- 
ferent ballasts. These include one lag ballast and 


R. J. Smith W. C. Matz 


AuTHorS: General Electric Co., Nela Park, Cleveland, Ohio 
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ial design, 
1.4 to 2.0. Lu 
hrough 4000 hours 


nmercial type 


over 


factor as 
el of lamp 
lamp 
s shown that 
unesten and 
ups is ck po ndent 
‘e started 
ircults 


uit voltage 


15 | 


lamps find increas 
nd powerful light 
high brightness of 
free and clean 
ine andescent 

they have an 

al with that of 
xenon are as a 
ed by thre 
eme charac 
types in the 
~OOO-watt 

for low 

10-kw lamp 


wattage and 


Small Wattage Short-Are Lamps in 
50. to 100-Watt Power ¢ ategory 
| pt ipparat requiring a light souree of 
{ small dimensions, 
llow 


d to a maximum o 


isually used 


P 
Carbon ares, which 
the brightness of in 


ivailable in rather 


tical beeause of 


aintenance require 


lhstrac ‘ Light SOuUTCES 


Xenon High-Pressure Lamps — 
New Designs Demonstrate Their Versatility 


was found that if the rms is de- 


the Peak voltage must be increased some 


naintain starting reliability. For example, 
cent reduction in the near sine wave value 

as specified by the American Standards Association 
requires a five per cent increase in peak voltage 
This relationship enables ballast manufacturers to 
advantage of nonsinusoidal wave shapes that 


some tvpes oft ballasts 


/ 


onrerence Pape 


Wolfgang E. Thouret Herbert S. Strauss 


Conseq tt ntly, there is a definite need for 


ttage lamps with high brightness in the 
range 

be filled with a group of short-are 

the 50- to 100-watt power category 

was developed recently. Table I gives their 


nain data. Main construction features and most 


dimensions of the lamps are the same. However 
they differ in one important design characteristic 
length of the are or electrode spacing. One type 
extremely short are of only 0.16 mm length 
eration, while the electrode tips of the other 


are spaced at 2 mm. This marked difference 


ength leads to radically different bright- 
efficacy values as can be read from Table I. 

sive influence of the are length on the 

optical lamp characteristics is a consequence of 


high 
The brightness and luminous efficacy of 


basic properties of the short are pressure 


dischares 
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Table |—Approximate Data of New Xenon Short Arc Lamps for D-C Operation. 


AVERAGE BRIGHTNESS 
IN ARC CENTERLINE 


CANDLES /MM2 
INTERNAL OPERATING 


ARC VOLTS 
IN OPERATION 
OPERATING 
CURRENT 

@ | AMPERES 
PEAK BRIGHTNESS 
(IN CATHODE SPOT) 
CANDLES /MM2 
ARC LENGTH IN 
OPERATION MM 
LUMENS ‘WATT 
PRESSURE ATM 
MAXIMUM BULB 
OUTER DIAMETER 
(INCHES) 
MAXIMUM OVER-ALL 
LENGTH (INCHES) 


00 
00 
450 
940 
750 
1500 
56,000 
64,000 
410,000 
320,000 
185,000 
140,000 28 


w 
° 
—— 
@ 
° 
6S 


50 
50 
75 
75 
100 


~~ 


~ 
w 
ww 
oo 
co 


70 
5.6 1250 
3.3 130 1300 
7.4 1700 4000 
100 4.2 170 2000 
3 x 660 20.0* 33* 300* 1200* 3.0* 
1 x 2000 22.0 91 700 3000 3.0 
10000 40.0 250 1450 7600 8.3 
8000 37.5 213 1250 6800 8.3 
5000 32.5 154 850 5300 8.3 
5000 25.0 200 2100 6500 2.0 


w = 
~~ WI © 
ec oO 
oo oO 


nrononro 

o-o-Oo = 

Co Co o 
~~ 
oo 


N=— N— NH 
P>wwwn 
owowo 


*The three arcs have approximately the same data. 

Required supply voltage: 28 to 80 volts d-c. A high voltage pulse circuit is required for starting. No forced air or liquid cooling is 
required. Lamp enclosures must be sufficiently large or ventilated in order to prevent overheating. 

Standard burning position for all lamp types is “vertical +15 degrees” with the anode up. Larger deviation from the vertical position 
may reduce life and lumen maintenance. 

Because of their high internal pressure the lamps must be operated at all times in solid housings in order to exclude any safety hazard 


to persons. 


In addition, safe protection from the intensive UV-radiation has to be provided. The lamps are supplied within protective 


cases that are to be removed only after installation in the operating enclosure. 


xenon short are lamps have been measured as a 
function of electrode spacing at constant pressure 
With de- 


creasing are length the brightness values increase 


and wattage for 50, 75, and 100 watts 


at first slowly but in the range of small electrode 
spacings very rapidly, almost like an exponential 


runction 


Triple-Are 2000-Watt Lamp with Horizontally 
Elongated Source for Low-Voltage d-c Operation 


The usefulness of special military searchlights 
equipped with xenon short-are lamps could be im- 
proved through a type with horizontally elongated 
source Shape.” Desirable source data are, ¢.g., 3.0 
mm height, 20 


consumption 


to 25-mm width, 2000-watt power 


Such dimensions can be achieved 
with a horizontally burning magnetically stabilized 
irc.” However, for the contemplated application, 
the available maximum supply voltage is 28 volts 
d-e, and xenon high pressure ares of 20- to 25-mm 
lengths much higher voltage 


require a power 


supply Under these conditions, the desired source 
dimensions can only be obtained with several short 
ares of 3-mm length burning vertically in the same 
envelope. The ares have to be operated in parallel 
circuits with separate ballast resistors between elec- 
trically separated electrode pairs. 

For the reasons outlined, the behavior of multiple 
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xenon high-pressure ares was studied and, as a ré 
sult, a 2000-watt triple-are lamp was developed 
It provides a horizontally elongated source by 
means of three ares of 660 watts each, burning ver- 
ballasted 


An additional feature 


tically in separately parallel circuits 


from a 28-volt d-e supply 
is that, through suitable dimensioning of the center 
electrode pair, the center are can be operated either 
with 660 watts or with the full lamp wattage of 
2000 watts. Thus, the lamp can be operated either 
with horizontally elongated or concentrated point 
source by switching the two 660-watt side ares on 
or off and simultaneously adjusting the center are 
load to either 660 or 2000 watts, by means of a 


ballast resistor change. 


10-kw Short-Are Lamp 


The largest wattage xenon short-are lamp types 
developed so far and made available for practical 
use in Europe and in this country are in the 1600- 
to 2500-watt category.*® A 3000-watt lamp and a 
4000-watt type with forced air cooling have been 
developed in Japan.’ For many important appli- 
cations, ¢.g., military searchlights, motion picture 
theater projectors and space simulator installations, 
units of much larger wattage are required. In order 
development work was 


to meet this demand, 


started with the objective of creating reliably op- 
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data obtainable through variation of wattage. 

Fig. 2 presents information on the brightness 
distributions obtained As expected, the curves of 
equal brightness delineate a brightnesss pattern 
and a source shape similar to those of lower wattage 

c lamps The are is highly coneentrated directly 

the cathode tip and there produces peak bright 

es up to 7600 cd/mm*. Towards the anode 

widens and its brightness decreases. How 

relatively small spacing between 

the cathodic are constriction 

major portion of the entire are. 

average brightness figures 

are achieved. They compare fa 


with the highest published brightness data 


of si ar wattage high intensity carbon ares: 950 
( ! for a 13.3-kw L180 amperes, 74 volts) are 
positive carbon diameter® and 1300 


a 12.7-kw (190 amperes, 67 volts) are 


+ 
= with mm positive carbon diameter.® Also, the 
l Ino Tic: ’ values of the high powe red xenon 


| ort- amps, as listed in Table I, are remark 
‘ 


compared with the efficacy of high in 
Fieure 1. Ten-kw xenon short are lamp (operating tensity carbon ares of similar wattage This ranges 


data: 40 volts, 250 amperes, d-c; electrode spacing in , o ' a 
ety Sand lumens per watt 


operation: 8 mm). 


KRW 
LUMINATING 


CXLV 


May 19 


IES Conference Paper No. 15) 


B) 


> 


SX SX SS! 


Figure 2. Brightness distribution of 
ten-kw xenon short are lamp operating 


at 5. 8. and 10 kw. 
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IV. PHOTOMETRY 


Matched Filament and 
31 Reflector Contours 





t} Is pape r ois 


| Domina Eberle Spencer 
Hil URPOSE Ol 


how a given beam pattern can be produc 
effectively. Incandescent filaments and 
reflectors will be assumed. The problem is to 
the filament and reflector contours in suel 
that both are utilized effective ly aS Poss bl < 
the light radiated the filament should 
rected into the ret am patte For a give control f cht should be emploved. For a given 
filament, the smallest p« eflector that will reflector, the minimum filament contour that will 
the desired beam pattern should be used 
paper suggests the st ; f a family of 
fourth-degree surfaces called peaked and horned 
quartics (Fig. 1) as reflector contours. Both peaked 
and horned quarties to produce a minimum 
reflected light the axis surrounded by 
in ilar ring Tl IS Cal b balanced avait 
light from the filament which has 
Figure I. art ‘ ~< maximum on the axis. In this fashion, large areas 
Peaked may be uniformly illuminated with surprisingly 
Quartic . 
compact filament-refleector combinations 
The technique of matching filament and reflector 
contours depends upon the development of a new 


set of curves (Fig. 2). These curves are a family 
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Figure 3. 


employing a peaked 


and designed by these new techniques 1s 


Fig > 
paper also establishes the principle of em 
Figure 2. oving odulated reflectors to eliminate filament 
minimum distortion of the desired 
The reflector shown in Fig. 3 was 
the vertical direction to eliminate 
ages whiel for the unmod:iated re- 


ared as nearly vertical stripes 


IES ¢ here ‘ Pape Vo 


John Johnson 
involves a 
particular 
distrib tions 


searchlight and 


‘ 


1 and focused by a large lens or mirror into 


al plane image. It ean be shown that such a 


tis of "airy 
t larg al plane image bears a one-to-one angular corre 


er short est ’ . 
very short t spondence to the searchlight beam formed at in- 


This method is based finity. A relationship is derived between the illu- 


| 0 The ; 
collimation. Th mination in the focal plane image and the projected 
searchlight is a candlepower of the searchlight, in a particular spa- 
The facility is shown in Figs. 1 and 


this facility consists of a goniom- 


; 
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ae 
_ 


f a 

. A 
4 Ee’ \ 
ey amour am 


Figure |. Schematic diagram of zero-length searchlight 


photometry system. 


eter to position and rotate the test searchlight and 
an f/4, 


ror to accept and focus the searchlight beam onto 


10-inch diameter parabolic collimator mir 


an illumination measuring aperture (1 mm) located 


at the focal point ol the parabolic mirror The 


goniometer is electrically programed to follow 


automatic raster-type angular movements in the 
horizontal and vertical planes. It is important to 
note that illumination measurements on the zero 
length test facility are made only at the foeal point 
of the collimator mirror. This insures a constant 
high optical performance on the part of the meas 
surement svstem independent of the beam width of 
the test searchlight 

Fig. 3 presents some ol the horizontal beam dis 
tribution of a tungsten searchlight as measured on 
the laboratory facility and on a_ 1000-foot field 
range. The average comparison error was about 
three per cent and was most likely due to focus 
adjustment and mismatch in elevation angles of the 
analysis by the 


ompared distributions. Imag: 


Figure 2. Photograph of actual zero- 


length searchlight photometry system. 
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Figure 3. Comparison of searchlight intensity distribu- 
tions as measured on the zero-length laboratory facility 


and on a 1000-foot long field range. 


pomnt-response mi thod indicates that if the angular 
optical quality of the collimator exceeds the angu 
lar optical quality of the searchlight reflector by a 
factor of ten, the maximum error in the off-axis 


beam position will be on the order of one per cent 


Listrac Nf 


of IES Conference Pa, 
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The first two were evaluated in stand- 
ard searchlight housings using 18-inch reflectors. 
The d-e carbon are lamp was examined in a stand- 
ird 60-inch searchlight housing utilizing 60-inch 
and 35-inch reflectors. The beam candlepower 
and beam spread characteristics of each of these 

ere measured on a searchlight range fa 
In addition, visual and photographie com 
target illumination effects 

the three-cathode xenon 

» option exists of using it as a narrow beam 
When greater power is required in the 
* the beam, at the sacrifice of beam spread, 


Stanley M. Segal Steve B. Gibson the entire 2000 watts, which are normally distrib 


may be switched to the cen 


and possible applications of 


wid im g tensity searchlight beams are 
Searchlight Beam Spreads from dramatized in Fig. 1. These photographs of a simu 
Horizontally Elongated Sources d sitt 





compare a) the narrow beam of 





searchlight with (b) the wide 








tally elongated d-e carbon are 
searchlight. While both beams 
photographs, the truck and 
jeep are seen only with 

Ilere the usefulness of 


central defoeusing, is 


shaped sources and systems 

ental and would require ad 

» be perfected. The purpose 

describe the possibilities of 

obtaining wide-beam spreads in 

very sharp decrease in 
attendant to the use 


ising techniques 


Paper No. 11) 


(a) (b) 


Figure 1. Comparison of (a) the narrow beam of a light in a simulated application. Ranges, camera posi- 
standard 60-inch searchlight with (b) the wide beam of tions and camera settings were identical for both photo- 


the elongated d-c carbon are source in a 60-inch search- graphs. Power consumption in each case was similar. 
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10 


—Rotating Photocell Method 











A, IMPROVED method of photometry is 


needed for highly-loaded fluorescent lamps and 
their associated luminaires. Also the inereased use 
of integrated ceilings and luminaires makes it nee 
essary to have a photometric technique that is suit- 
able for use with large area sources. There are 
numerous problems in the photometric laboratory 
caused by the highly-loaded and/or large area 
sources. Among these are the ambient temperature 
effects, drafts, chimney effects, electrical stability, 
sag or distortion of the luminaire components, and 
the large physical size of many luminaires and 
integrated ceiling lighting 


sections of systems 


which make it difficult or impossible to use the 
conventional techniques for photometric testing 
A simplified method of 


ealled the ‘‘ Rotating Photocell Method,’’ has been 


photometry, which is 
developed and successfully used. The method gives 
identical efficiency and coefficients of utilization, 
within the limits of accuracy of the measuring in 
struments, when compared with the conventional 
methods of photometry. The apparent intensity 
candlepower) distributions will differ slightly but 
not significantly from conventional 40-foot test 
distance measurements. For example, one typical 
comparison is shown in Table I. The rotating pho- 
tocell method deseribed in this paper solves or 
minimizes most of the problems of fluorescent lu 
With this method, the lumi 


naire is mounted and maintained in its normal 


minaire photometry 


mounting position in a standardized ambient 


temperature. A photocell is rotated on a relatively 
Products Inc., Berkel 
Institute of Trans} 


f California Rer 


Photometry of Fluorescent Luminaires 


Donald Dunlop D. M. Finch 


short radius about the luminous centroid of the 
luminaire. Enough measurements are made to al 
low an accurate summation of flux, using the zonal 
integration method 


When the 


ago, it was realized that test data would be re 


method was proposed several vears 
quired to show that this method is in agreement 
with the two methods of photometry for fluores 
cent luminaires that are now in common usage 
viz., a stationary photocell with the luminaire ro 
tated about a horizontal axis, or rotated about a 
vertical axis. A series of comparison tests have 
been made and are reported herein. Various lumi- 
naires typical of the distributions and lamp out 
puts that are commonly encountered were selected 
for the tests. Each luminaire was tested by the 
three methods outlined above and then compared 
for efficiency, candlepower distribution and coeffi 
cients of utilization 

We propose that this method should be adopted 
by the LES as an alternate test procedure for 


fluorescent luminaire photometry 
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LUMINAIRE NO. 2 
DIRECT-INDIRECT TYPE 


Efficiency 85 


80°, ceiling 
50% wall 0.53 
30%, floor 


K_ (for F-room) 


Apparent Candlepower 10 
Apparent Candlepower 145 


Apparent Candlepower 190 





TABLE | 


40-FOOT—VERTICAL 40-FOOT—HORIZONTAL 
ROTATION 


10-FCDT—ROTATING 


ROTATION PHOTOCELL METHOD 


84 85 


0.54 








SEPTEMBER 1961 


Abstracts Photometry 





Design of Large-Scale 
Electroluminescent Panel Lighting Systems 


Joel E. Rubin Philip F. Dietz 


f it lacks the abil 
a conventional sense 
ourece or \ 
rs a 
ctonie In conece 
lectroluminescence 
ources, offers great pos 
as - sibilities for the ¢ ete integration of lighting i 
Figure |. An outline drawing showing the completed 


installation. 
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architectural and interior designs. Electrolumi- 
nescent panels are far from being a mere laboratory 
source. The chief deterrent to a major illuminating 
breakthrough for the panel source on the commer 
cial market is its present low efficiency compared 
to more conventional sources. This point need not 
deter many architectural and design applications 
In the major installation described in this paper 
the designer's aims were achieved through the 

of the electroluminescent source. Drawing of com- 
pleted installation is shown in Fig. 1. Fig. 2 is a 
photograph of a completed section of fixture with 
electroluminescent panels It is problematical 
whether other sources would have resulted in as 


effective an installation 
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Ballast Thermal Protection 
34 


Bu. AST FAILURE CAN sometimes be ac 


companied by conditions which may cause personal 
and property damage. Although the risk is quite 
small, it is one the fluorescent lighting industry 
must face 

The average class A insulated fluorescent lamp 
ballast will, in the normal course of its life, ex 
perience insulation degradation that eventually 
results in failure. A ballast can fail in several 
ways. First, and least likely to occur, is the ocea 
sional failure of ballasts that results in smoking 
and even luminaire eruption. Second, is the failure 
of a component or part of the ballast insulation 
that results in a more subtle form of visible evi 
dence of ballast failure. Third, and most common, 
is the kind of failure which results in the inability 
of the ballast to start and operate lamps. 

For better understanding of how to guard 
against the undesirable conditions that sometimes 
can result from ballast failures, it is necessary to 
know the external manifestations of the fault and 
how they ean be detected. Ballast failures that 
can cause undesirable conditions fall roughly into 
three categories. First, those failures of insulation 


materials and components that result in excessive 


input curent and, in most cases, excessive heating ; 
nt, Danville, Il 
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Figure 2. Photograph of completed section of fixture 


with electroluminescent panels. 


D. Lovinger 


second, those ballast failures that result in exces 
sive heating which can in turn result in leakage 
without a large increase in input current to the 
ballast: and third, the failure of the ballast insu- 
lation system or components that can result in 
leakage without either increases in line current or 
heating 

It is apparent that to protect the ultimate light 
user from the undesirable conditions that can oe 
cur as a result of ballast failure, more than one 
degree of protection must be employed. With to 
day’s ballasts, it would seem necessary that pro 
tection must take the form of: (1) excessive cur 
rent sensitivity in the form of either branch circuit 
protectors or individual ballast fuses; (2) ballast 
thermal protectors to detect ballast core and coil 
overheating; and (3) temperature-sensitive devices 
in ballast capacitors to prevent the rupture of 
capacitor containers 

(Abstract of IES Conference Pape r No. 34) 
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Combating Juvenile Delinquency with Light 





1959, headlines in the New Alexander Lurkis 
vung hoodlums 
had been 
This play 

ial conference 


norning, 


lighting to be ited from the exterior with new 
terior lighting as well. Also, the following as 
sumptions were made. All playgrounds are open 
all times. These playgrounds must be kept lit 
entire lighting eycle by automatic con- 
Lighting was not to be application lighting 


* specific sports but security lighting. 


Plans became a reality as exterior lighting was 


floodlights placed on high 26 foot 


For interior lighting, where trees 
} 


height and pol s could not be reached 

ww pole lighting was used. The light 

a 400-watt coated mereury lamp, which 
beam spread and a 40,000 maxi 
andlepower With constant wattage ballasts 


the lamp post base, mereury street light 


TT MER 


yy 


) WATT 


400 W 
LOODLIGHT, MOUNTED ON TYPE @s 


POS with 2& 
MERCURY VAPOR F 
INCICATED 


NUMBER AS 


LAMP 


8S 


400 WATT 


L UMNAIE . 
ie "Ris¥ 


CATION 
VAPOR 


L 


Se 
a TUNNEL POSTS 


ENTRANCE TO 381m STREET TUNNE | 
‘ Figure 2. Type 8S steel lamp post with one or two 


ul 


de 


Figure 1. Typical standard playground. floodlights. 
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ing luminaires, 400-watt or 250-watt integral bal- required, and $6000 to $9200 average cost for the 
last, were installed to step up the street illumina- interior lighting. 
tion in the playground areas. Because the interior Results in the first stage of construction have 
lighting had to be low, standard 230-watt incan- been astounding. The Park Department has point 
descent park units, that would be located 90 feet ed to a drastic reduction in vandalism in the re 
apart, were chosen lighted playgrounds. The floodlighting diminished 
The total estimated cost of installation was indiscriminate littering of playground areas with 
$4,058,900. It was concluded that two possible in broken bottles, beer cans, ete. Better control and 
stallation procedures were possible. The proce fewer instances of disciplinary problems have been 
dure adopted required completion of all exterior reported. Also, fewer break-ins have occurred, 
lighting first. This could be completed in one The exterior lighting has been so successful that 
year’s time at a cost of $1,187,200. Interior light upon reevaluating the program, it was decided to 
ing would follow, at an annual expenditure of extend the program to spend $1,000,000 next year 
$957,250. The aetual cost per exterior unit wit} to provide exterior lighting for school playgrounds, 
mereury luminaire and one floodlight is $417, and and to install the interior system only in marginal 
$533 where two floodlights are used. The average playgrounds and in those playgrounds having con 
cost, including the street luminaire, is $3000 to siderable dept! 


$3800 per playground for exterior lighting where Abstract of IES Conference Paper No 


Comparisons of Recessed, 
Ceiling-Mounted and Suspended 
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Office-Lighting Systems 





D, SIGNERS and specifiers of modern office 


‘ 


lighting systems face, continually, the problem o 
selecting appropriate lighting equipment. Esthetie, 


cost and comfort considerations are involved in 


C. L. Amick R. D. Bradley 


determining ] whether luminaires should 


rece ssed., ceiling mounted or suspended ; 2 


type, size and number of lamps to employ; and 


3) the materials which should be utilized to achiev w 
ceiling height The method proposed some years 
desired brightness control : 7 
ago by Barr and Amick was employed. Of the 
Architects and decorators are playing an : : 
prototypes studied, the direct-indirect suspended 
ereasingly vreater role in choosing venera ates 7 ; 
‘ ’ system with four rows of lamps per unit 1s lowest 
types of illumination systems needed to fulfill ‘ F 
" in initial and total annual cost. The wide range of 
broad esthetic objectives of the entire space Re ‘ 
A economic results makes broad generalizations diffi 
cessed luminaires give uncluttered ceilings adapt a 
; eult The lowest eost recessed SVStem 1s somewhat 
able to reduced room heights. Surface-mounted ; 
; ;' more expensive than the most economical sus 
units are widely chosen for similar reasons. Sus 
pended and ceiling-mounted types, but the differ 
pended models have broad application for econon Ket, 
. . ence would otten be considered smal] enough to 
ical and comfortable relighting, when designed to ¥ . = . 
; ; = ermit wide latitude of choice for architects, de 
present low brightness in the normal field of view p 
one ' ' signers and engineers in achieving desired spatial 
Initial, operating and total annual costs of typi iy 
. characteristics 
cal recessed, ceiling-mounted and suspended 40 ce 
_— ; Since certain commercial-type fluorescent lumi 
watt luminaires are given in Table I for a medium ; 


, ie naires are available for lamps of various current 
sized general office 40 by 60 feet, with 10-foot ! . 


ratings, the specifier has considerable choice in 


Mo lamp selection. Fig. 1 shows installed and total 
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Table |—Comparative Costs for Typical Recessed, Ceiling-Mounted and Suspended Luminaires 


ANNUAL TOTAL 
LAMP INITIAL COST OPERATING COST ANNUAL COST 


LUMINAIRE TYPE TYPE DOLLARS RANK* DOLLARS RANK* DOLLARS | RANK* 


Troffers with clear, ribbed-plastic 

enclosures 
12-inch wide Two 40w RS 
24-inch wide Two 40w RS 
24-inch wide Four 40w RS 


Plastic-enclosed [prismatic-bottom 

diffusing sides) 
10-inch wide Two 40w RS 
I4-inch wide Four 40w RS 


Plastic-enclosed [Acrylic prismatic 
wrap-around} Two 40w RS 


Double-wall diffusing Plastic sides and 

louvered bottom 
lé-inch wide Two 40w RS 
24-inch wide Four 40w RS 


CEILING-MOUNTED 


Shallow, opaque-sided with clear 

ribbed-plastic enclosure 
12-inch wide Two 40w RS 
23-inch wide Four 40w RS 


Direct-Indirect with opaque sides and 

louvered bottom 
\3-inch wide Two 40w RS 
2i-inch wide Four 40w RS 


SUSPENDED 


Luminous indirect Two 40w RS 


Rank among the luminaire prototypes included in the table 





for systems using a popular metal 
direct-indirect luminaire, having two rows 
S00. and 1500-milliampere rapid-start fluo- 
lamps. Initial and total annual costs are 

as utilized light per luminaire dollar goes 
but again generalizations can be misleading 
brightness-control material in recessed and 


g-mounted systems can have a major effect 





oat comparison Two foot wide troffers with 





are more economical than two-lamp, 





wide recessed units, and when the saving 

is considered, the two lamp, two 

troffer Ters cost as well as comfort advan 
tages over two lamp, one-foot recessed luminaires 
Visual comfort ts considered to be of prime im 
portance in office lighting, and lighting engineers 
should use glare-evaluation data automatically to 
insure customer satisfaction. The paper gives glare 
factors for 36 different luminaires, each installed 
in the assumed 40-by-60-by-10-foot room to give 
: 100 footeandles minimum in service. A graph sug 


z 
. 


gests appropriate comfort objectives for typical 





























-_—" era? . . 
*. vast —- exmna ame ours TASKS worker positions and degrees ot visual eon 
: entration 
Figure 1. Installed and total annual costs for three 

; ,” ’ , . y " 
different lamp outputs per foot. lhstract of TES Conference Paper No. 46) 
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Quartz lodine Lamps and 
Football Field Lighting 











| HE QUARTZ IODINE lamp, because of its 


size and shape, offers extreme versatility for con 
trol of light This characteristic seemed to suggest 
that a 1500-watt lamp in an appropriate luminaire 


design would be suitable for football field lighting 














Figure 1. Graphical comparison of vertical light distri- 
bution for the former system and test installation. Ef- 
fect of trial installation is to increase vertical illumina- 


tion on players at greater distances from the spectators. 
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Left to right: 


Ronald L. Paugh 
David A. Toenjes 
G. R. Baumgartner 


A trial installation of 64 specially designed units 


was set up on the football field at Brush High 
School, Lyndhurst, Ohio 

The school’s former lighting system was a typi 
cal eight-pole arrangement, with the poles set at 
the 33-vard lines, 30 feet back from the side lines. 
General-service 105-volt incandescent lamps were 
operated at 110 per cent of rated voltage, in the 
floodlighting 


pole. After 15 years of service, this system was de 


eight standard luminaires on each 
livering an average horizontal illumination level of 
7.9 footeandles 

luminaires were 


In the new system 16. trial 


mounted on only the four center poles, because 
twice as many higher-voltage lamps (240 volts 
could be used on the existing conductors at each 
pole. Even with the lamps operating at only 95 
per cent of rated voltage (the maximum available 
on existing circuits) an average horizontal illumi 


nation level of 17.6 footeandles was obtained. Sine 


Figure 2. Night photograph showing the shadow effects 
of the system, and the increase in vertical brightness 
with distance across the field. 
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visibility is dependent upon illumina across the playing field. With a typical conven- 
ertical surfaces, at all points on the tional lighting system, designed to deliver equiva- 
of the test luminaires using narrow beam lent horizontal illumination, vertical surface visi- 
aimed well a the field. As a result, bility to the spectator varies by a ratio of 3.4/1 
a player increases from the near to the far side of the field. 
es away from the ectator. Calculations 
em provided 
all the way Abstract of IES Conference Paper No. 20) 


Lighting Apple Packing Areas 





Marvin E. Heft, Jr. Dennis E. Wiant 





AVERAGE YELLOW 
SURFACE, NORMAL 


AVERAGE YELLOW 
SURFACE , GREEN 





AVERAGE RED 
SURFACE , GREEN 


(PER CENT ) 


- 


AVERAGE RED 
SURFACE , NORMAL 


REFLECTANCE 


MAXIMUM 
DEFECT 











ie) 
400 450 500 550 600 650 700 
WAVE LENGTH (MILLIMICRON ) 


Figure 1. Average spectral reflectance curves for average 
normal and green apple surfaces and their maximum 


defects. 
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A luminant that emits energy throughout the en- 
tire visible spectrum and is rich in the area of the 
maximum contrast will give the maximum luminous 
flux in the desired area. The maximum luminous 
flux results when the coefficient of correlation for a 
two-variable correlation is a maximum. The highest 
correlation the commonly 


coefficient of among 


available lamps for the red surface-maximum de 
feet contrast was 0.96, obtained with the deluxe 
cool white fluorescent lamp. Observational investi 
gations in the laboratory with commonly available 
lamps verified the theoretical determinations 

The recommended level of illumination requires 
20 footlamberts of surface brightness to obtain 90 


per cent ability to see contrast, and 25 footlamberts 
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a engineers and building 


owners are finding that a thermal barrier to dé 
sired illumination levels exists because of the in 
creases in refrigeration plant tonnage and air 
handling systems required by lighting recommen 
loads produced by 


dations The Impact of heat 


increasing footeandle levels—from 50 to 200, for 
example—has been such that the words lighting 
and heating become increasingly synonymous, until 
the lighting system becomes a dominant factor in 
cooling-load calculations 

Although recessed fluorescent troffers are widely 
used in large office buildings, special allowance for 
a reduction in the instantaneous rate of heat gain 
below the ceiling has not been fully investigated 


Consequently, many cooling-load calculations as 
sume the need for offsetting total energy in terms 
of rated wattage. The effect of footeandle increases 
upon ‘‘all-air’’ systems is shown in Fig. 1, wherein 
air-handling systems must increase at a greater 
rate than refrigeration plant tonnage 

The actual distribution of total energy, radiant, 
convected and conducted, is of fundamental impor 


tance to any evaluation of lighting, heating and 
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to obtain 80 per cent of the maximum visual acuity. 
The surface brightness was 23.4 per cent when de- 
termined by the surface brightness formula. The 
average for the red and green surfaces was used 
since grade laws set a minimum of 50 per cent nor- 
mal red surface for the top grades. One hundred 
seventy-eight footeandles of illumination are re 
quired in order to obtain 25 footlamberts when a 
service factor of 60 per cent is introduced. 

Trial installations in apple packing plants con 
firmed the theoretical determination. Plant owners 
were unanimous in the selection of the deluxe cool 


white fluorescent lamp 


(Abstract of IES Conte renee Paper No 


Convective Transfer of Lighting Heat Loads 


R. D. Bradley M. L. Quin 


cooling systems. In a series of calculations, the au 
thors use a thermal factor to show the effect of 
energy distribution changes upon cooling-load cal 
culations for an interior space illuminated to 200 
footeandles with recessed troffers 

Vethod I: Refrigeration plant tonnage and cool 
ing capacity requirements assuming total distribu 
tion of energy within the occupied space 

Wethod II: Changes in cooling capacity requir 
ments resulting from experimental data on propor 
tional distribution of energy into the occupied 
space. 

Wethod III: Changes in refrigeration plant ton- 
nage and cooling eapacity resulting from experi- 
mental data on the further redistribution of energy 
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FOOTCANDLES 

Figure |. As footeandles increase, refrigeration and air- 

handling systems increase in cost. Based on standard 


means, air-handling increases faster than refrigeration. 


rw thre 
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Design Considerations in 
A Small, Multi-Use Auditorium 


200 





BTU / HR./ 100 SQ.FT. 











10 
WATTS PER. SQ.FT. 


Figure 2. Effect of applying mechanisms of convective 
and radiant heat transfer in terms of total watts per 


square foot and heat gain in the occupied space. 


ed between Methods I and IV are illustrated 


While refrigeration plant tonnage is not 


pene 
in Fig. 2 
reduced, convective heat transfer can substantially 
reduce the lighting heat gain in occupied spaces 


For seasonal requirements, the transferred heat 


may then be dissipated or utilized within the build 
¢ by heat pump Installations 
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Left to right: 


R. T. Dorsey 
Alston Rodgers 
W. D. Riddle 


ign considerations in 
nd lighting such a small auditorium wit! 
us kinds of meetings and pres 


Fig. 1 


SsOLUrces, 


or vari 
rhis 
tvpes of light 


demonstrates a 


installation employing 
materials and 
wide variety of tech 
achieves some interesting solutions to 


enco intered 


LLUMINATING ENGINEERING 





Tan Uo 


] a 


Figure 1. General view of auditorium. 


To inerease adaptability and achieve a less for- 
mal appearance, the stage is moved off-center to the 
right and a large architectural element, in the 
form of a luminous grillework screen, placed at 
the left. The mobile-color screen becomes a focal 
point for a myriad of different visual moods and 
environments. In conjunction with stage demon 
strations and talks, it can be converted instantly 
into a side-stage projection screen (Fig. 2 Sep 
arate lighting systems are provided to accent the 
ceiling, side walls, seating area and front curtain 
in this auditorium 

Kor general lighting, the designers decided to 
explore what might be accomplished by applying 


some of the modern structural techniques, such as 


Figure 3, Stage lighting arrangement. 


Seale '4 inch 2 feet. 


Figure 2. Stage presentation with side projection-screen. 


the *‘geodesic dome’’ and the ** space frame,’’ to the 
architectural and lighting treatment of such an 
area. The result was the interesting ‘‘space frame’’ 
general lighting structure. In effect, this is a large 
lighting fixture composed of a self-supporting net 
work of specially-designed wiring channels, span 
uing the room from wall to wall and supporting 
indirect-lighting troughs containing several differ 
ent lighting circuits and techniques. For an in 
teresting decorative effect, baffled downlights ars 
positioned at regular intervals to cast shadows of 
the space frame on the walls 


Arrangement of the stage lighting for this audi 


torium is shown in Fig. 3 


Instead of the usual pulpit-like speakers’ stand, 
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Figure |. Flicker Index 


area above line of average brightness : 


under line of average brightness. 


Abstr 


, where Aa equals 


fa + Ab 


und Ab equals area 


clock, 


ience outlets and a push-button lantern slide signal 


the rostrum are a built-in switched conven 


on cord and reel 
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Stroboscopic Effect of Mercury Lamps 
With Various Ballasts and Circuits 


G. A. Horton 


Table |—Flicker Index for Various Lamps under Dif- 
ferent Conditions of Operation. 


LAMP TYPE AND FLICKER INDEX 

H33- 

IGL/C 

NO H33.- (IM- 
OF H33-1-CD IGL/W PROVED 
LAMPS (CLEAR) ("WHITE") COLOR) 


TYPE OF CIRCUIT 
AND BALLAST 


60c, | Standard | 
Reactor 


0.235 0.229 0.198 


60c, | © Regulated 
Output 0.184 


0.130 


0.177 
0.123 


0.196 


60c, |  Lead-lag 0.136 


60c, 3 0 High pf 
(commercial) Reactor 


0.027 0.026 0.024 


40-watt standard cool white 
fluorescent 


0.111 


40-watt standard cool white 
0.043 


| © Series Reactor 


60c 
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of evaluating stroboscopic effect. It can be caleu 
lated from oscillograms of light output wave forms 
see Fig. 1). The apparatus used for the study of 
light output wave form included a yvacuum-type 
phototube with filter for approximate correction to 
the average eye-sensitivity curve, a cathode-follower 
type of d-c current amplifier, and a cathode-ray 
type ol oseill graph 

Flicker index can range from zero to one, with 
Table I lists the 


flicker indices that the authors have ealculated for 


the zero value having no flicker 


various combinations of lamps and ballasts. In 
addition to the data for various mercury lamps, 
which include several sizes and color types, data 
are given for a 40-watt incandescent lamp and a 
10-watt standard cool white fluorescent lamp 

The effective flicker index of mercury lamps, 
operated on separate phases of a three phase systen 
with commercially available ballasts, is less than 
that of a 40-watt incandescent lamp operated o1 
single phase or a 40-watt standard cool whit: 
fluorescent lamp operated on single 


With three- 


lamps have been successfully 


preheat 
with a series reactor ballast 
speration, mercury 


ised even where extremely fast motion was 


Fluorescent Lamps and 
Commercial Applications 
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, rHi RECOM MENDED illumina 

levels of the Illuminating Engineering Society, 
there is a natural desire to utilize the high-output 
and the 1500-ma 


Huoreseent lamps in commercially available lumi 


SO0-ma extra-high output 


es. Experience, to date, with industrial lumi 


tires has proven these lamps to be economically 


sound and reliable sources of illumination, but li 


; 


is known concerning their performance in lumi 


naires which are designed for office, sc 
ipplications 
(ne purpose of the study described in this paper 


vas to determine how luminaire efficiency is at 


feeted if luminaires designed for 430-ma lamps ar 
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volved, as in jai alai courts and machine shops 
Mercury lamps operated with lead-lag ballasts have 
only slightly higher flicker indices than the fluores 
ent system 
Mercury-fluorescent phosphor-coated lamps 
have slightly less flicker than clear mercury lamps 
Of the two principal phosphor coated types, the 
improved-color types such as 1133-1GL/C have less 
flicker than the “white’’ color-modified types such 
as H33-1GL/W. In general, the differences are 
small, and it can be said that the ballast or circuit 
makes much more difference in stroboscopic effect 
than the lamp. 

So far as cost of light is concerned, studies show 
that three-phase mercury lamp installations can 
cost less than single-phase systems. Lead-lag single 
phase systems can cost less than reactor single-phase 


installations 


Re ference 


(Abstract of IES Conference Pa) cr No 


K. H. Thompson . Edwards, Jr. 


Table | 


luminaires and the areas 


ed with 800-ma and 1500-ma lamps 


opera 


| 
lists and describes the 
considered in this paper. Fig. 1 is a plot of lumi 


naire efficiency vs. fluorescent lamp current for 


Table I. Row spacing, average brightness, eco 
nomics, and ballast noise and heat are also given 
consideration 
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LUMINAIRE EFFICIENCY VS LAMP CURRENT Generally, 425-430-ma lamps are still the most 
8 practicable for the present range of recommended 


illumination levels. In certain instances, an eco 
nomic advantage is obtained for higher loaded 


lamps; however, economy should never be the sol 





criterion for selecting the luminaire. In most eases, 
the use of higher loaded lamps imposes a substan 
tial inerease in luminaire average brightness, con 
pounding an already marginal condition. 


Although a limited number of commercial lumi 


LUMINAIRE EFFICENCY (x O18) 


aires utilizing extra-high-output lamps are avail 
——-—PLASTIC CONTROL LENS ible at present, the 1500-ma lamp seems destined 
436 800 for use with the integration of lighting, air condi 
FLUORESCENT LAMP MILLIAMPERE RATING tioning, and acoustical elements. This is perhaps 
as if should hy ’ 
Figure |. Plot of luminaire efficiency rs lamp current 
for the test data listed in Table | and luminaires as 
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described in Table I. 


Table |—Commercial Fluorescent Luminaires for Application in School, Office, and Store Areas 


APPLICATION SYMBOL DESCRIPTION SKETCH 


Office Recessed mounted 2° x 4° luminaire with four, four-foot fluorescent 


0” width amps and plastic 45 «x 45° louver. Depth 5” over-all - — 
00 ength it OO O O 


ng Recessed mounted 2’ x 4 luminaire with four, four-foot fluorescent _ 
amps and plastic contro! lens. Depth 5” over-all 


Suspension mounted (12” hanger) luminaire with two, four-foot fluores- 
ent lamps and 35 « 45° metal louver. Width 13”, depth 5” over-all 


Suspension mounted (12” hanger) luminaire with two, four-foot fluores 
cent lamps and plastic control lens in place of louver blades beneath 
each lamp. Width 13 depth 5” over-al 


Recessed mounted |' x 4’ luminaire with two, four-foot fluorescent lamps 


and plastic 45 «x 45 louver. Depth 5” over-all 


\' « 4 luminaire with two, four-foot fluorescent lamps 


Recessed mounted 


and plastic control lens. Depth 5” over-a 
Surface mounted luminaire with two, four-foot fluorescent lamps and 


plastic 45° x 45° louver. Depth 359” over-all, width 16% 


Surface mounted luminaire with two, four-foot fluorescent lamps and 


plastic control lens. Depth 359” over-all, width 16%4 


Store 

60° width Surface-mounted luminaire with two, four-foot fluorescent lamps having 

100’ length no shielding. Width 45, depth 4” over-all 

"g 

Denotes eight-foot lamps in eight-foot luminaire only All 
4-foot 430-ma TI2 fluorescent lamp rated 2800 lumens. (8-foot lamp is 425 ma TI2 rated 
5600 lumens.) 
4-foot 800-ma T!2 fluorescent lamp rated 3850 lumens 8-foot lamp is 800 ma TI2 rated 
9000 lumens.) 
4-foot 1500-ma TI2 fluorescent lamp rated 6900 lumens. (8-foot lamp is 1500 ma TI2 rated 
5.000 lumens.) 
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A.LA. File No. 


INSTALLATION AT 
FIRST CONGREGATIONAL CHURCH 
1634 WASHINGTON AVE., S. E. 
CEDAR RAPIDS, IOWA 


Floodlighting a Steeple 


LIGHTING OBJECTIVE: ‘To floodlight a church tower and spire to produce a beautiful and striking 


nighttime appearance. 


GENERAL INFORMATION: This church is in a residential area where both the tower and spire can 
be seen from a distance. The floodlighted portion of the tower is white (85 per cent reflectance 
It is about 25 feet tall with its base 35 feet above ground. The spire, which is weathered copper 


S per cent reflectance) also is 25 feet tall 


INSTALLATION: Twenty Magni-Flood, Ine. catalog No. R luminaires, each equipped with one 150 
watt PAR-38 flood lamp, are installed on the ledges below each steeple section: two luminaires 
on each side of the two tower sections and one on each side of the spire section. They are aimed 

upward and slightly in toward the surface to be floodlighted 

The average level on the tower is 30 footeandles. Brightnesses vary from 13 to 38 footlamberts 
on the tower surface and 1 to 2 footlamberts on the spire 

All tower luminaires are easily accessible for maintenance from the exterior. The four spire 
luminaires are accessible from the interior of the tower by means of doors cut in the bottom of 


the spire section. 


Lighting designed by Edwin H. Ford, lowa Electric Light and Power Co., Cedar Rapids, 
lowa. 


Lighting data submitted by Edwin H. Ford as an illustration of good lighting practice 
and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
345 E. 47th St., New York 17, N. Y. This is one of 24 different sheets in 
Series XXVI. Subscriptions to the entire series may be purchased from the 
Publications Office, IES Headquarters, or quantities of individual sheets, 
minimum 100, may be ordered. 
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Here and There with IES Members 


Architectural student winners of Allied Arts Competitions 
display prize-winning designs. From University of Cin- 
cinnati (photo above), in contest sponsored by Miami 
Valley Section, lL. to r.: Frank A. Mallalieu, third prize; 
Frank H. Roberts and James A. Fox. second: Bernard J. 


Wulff, first. In photo at right. Arizona State University 


Pittsburgh Section dinner-~<lance hon- 
ored “native sons” who held IES na- 
tional offices during 1960-1961, Presi- 
dent Richard G, Slauer and East Cen- 
tral Regional Vice-President Carman 
D. Miller. At right. President and Mrs. 
Slauer accept gift from Section while 
Mrs. H. J. Mazur. wife of Pittsburgh’. 
incoming chairman, looks on. Photo 
at far right. lL. to r.: Chairman James 
B. MeNall, Mrs. MeNall. RVP Miller 
and Mrs. Miller. 


winners in Arizona Section’s contest, lL to r.: Thomas 
Potter, third; Cooper Downs, second; Gerald Lunkeen, 
first. At far right is John Jakob, assistant professor of 
architecture. Winning designs from Allied Arts contests 
throughout the country will be on display at the IES 


National Technical Conference in St. Louis. 


1961-1962 Winnipeg Chapter LExecu- 
tive Committee, left to right: D. E. 
Macpherson, secretary-treasurer; J. D. 
Stephen, vice-chairman; E. T. Battle. 
immediate past chairman; Frank De- 
hod, chairman; J. M. Kerluke. A. A. 
Bertrand and K. L. Philp. board of 


managers. 
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Three New Chapters Chartered 
Total Now 97 

The reeent chartering of thre ne 
IES Chapters, Gulfstream in Ft. Laude 


lale, Fla.; Blue Ridge, Roanoke, Va.; 


ind El Paso International, El Paso, 


Texas; brings the number of IES loca 

groups to 97. Gulfstream (No. 95) and 

Blue Ridge (No. 96) were chartered at 

the June 7th meeting of Council; E 

Paso No. 97 was accepted for mem 

bership at the August 4th Council Exeeu 

tive Committee meeting. 

Gulfstream Chapter, Southeastern Re 

gion was organized in 1959, under th 

sponsorship of the Southeast Florida Se« 
the Ft. Lauderdale Study Cl 
itory was formerly 

Southeast Florida Section. 

eers of the Chapter included 

Thomas C. Kendrick, Jr 

Charles | 

Anderso1 


1961-1962 


;m 
otter, 


Ken 


members 


Beach, 

Blue Ridge Chapt 
gion, is located in the 
Virginia, in territory former 
auspices of the Virginia Section 
Manos has been elected first chairman of 
the group; J. W. Wall, vice-chairman: 
W. A. Sowers, secretary-trea 
Mitchell. Walker Graves ; 
Graham, Jr., board of mar 

El Paso Chapter, locate 
New Mexico and the extret 
of Texas, is in the Inter 
gion. Organized as 
uary 1960, the group held six 
prior to charter application. Mrs, Vivia 
Hamilton has been named cha 
man: Harold Pollard, vicee-ch 
seph Glavy, seeretary-treasurer; John 
Marezeski, Kenneth Brown and Dan 


Smith, members of the board of managers. 
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owned and operated by the United Engineering Trustees, Ine., 


IES Headquarters Now Located in 
United Engineering Center 


On August 30, IES Headquarters offices were officially installed 


on the ninth floor of the new 20-story United Engineering Center, 
345 East 47th Street, at United Nations Plaza in New York City. 
IES shares tenaney of the building (shown in final stages of con 
struction below) with the headquarters of 18 other engineering socie 
ties and organizations, including The Engineering Societies Library. 
The new building features, in addition to office space, a 6,234 
square Toot main floor exhibit area, a 450-seat auditorium, meeting 
rooms, employee cafeteria and private dining rooms. The Center is 
and 
s being financed by contributions from the occupying societies. For 
al dedication is planned for November 9. 

A complete illustrated story on the IES offices, including details 


reco mended practice tor 


if the luminous eeiling designed to meet 


fice lighting, 1 ippear in t ssut 
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BEFORE 
(oftice) 


The Norge Division of Borg-Warner Corporation in Effingham, Illinois, faced 

a common problem. They wanted better lighting in their office and drafting 

room... to eliminate shadows and glare . . . to make seeing easier . . . to enable 

engineers to perform their critical work without cumbersome auxiliary lighting 

ie . equipment. And they wanted this new illumination system at reasonable cost. 

Sylvania S HQ Fixture "The happy solution Sylvania’s HQ Series fixtures using 1500 ma (VHO) 

provides lamps, together with a newly-painted ceiling area. These indirect fixtures with 

75°, upward component provide 120 footcandles (measured) of well-diffused 

NORGE Division quality illumination. Glare and shadows are non-existent. The need for supple- 
mentary lighting equipment has been eliminated. 


of Borg -Warner Sylvania’s fixtures met the final requirement, too. This system of HQ Fixtures 


~ - cost considerably less than other systems that had been suggested. 
QUALITY Lighting The installation at Norge is another example of how, with Sylvania Fixtures, 


you can choose the lighting fixtures that fit the requirements of your job. No one 


ECONOMICALLY fixture meets the requirements of ail installations. But with Sylvania’s fixture 


line, you can choose the lighting that fits your needs best. And you'll get top- 
flight performance from every one. 
When you want better lighting . . . look into the many advantages that 
Sylvania offers. 
SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELectric Propucts INC, 
One 48th Street, Wheeling, West Virginia 


LIGHTING FIXTURES B 


SYLVANTA 


GENERAL TELEPHONE & ELECTRONICS “es 
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IES Elects Eight New Fellows 


In recognition of their notable contributions to the science and art of illumination, 
the following have been elected Fellows of the Illuminating Engineering Society 


H. E. D’'Andrade, New York Section 
Architects’ and Engineers’ Advisor, Large Lamp Department, 
General Electric Co., New York, N. Y. 


\ leading figure in the integration of light the development and subsequent 


ight and architecture section of 
1 Handbook 


us IES aetivities include long 


ing and architecture, credited with many pio 


neering installations, Mr D’Andrade has 
worked closely with architects and consulting 
engineers in developing applications for new General Board of Examiners, 
chairman (1958-1960); mem 


and Central Station Prop 


of the fluorescent lamp in New York, in ertie ubcommittees and official IES repre 
American Standards Associa 


‘firsts’’ vith oO vears as 


types of lamps. Among his installation ‘ 


are the small aperture downlight, commer 


irt and low brightness fluorescent 
] f Building Exit Codes 


is e@mlnence al s ‘ d won ™m 


Grant E. Davidson, Toronto Section 
Supervising Illumination Engineer, 
Ontario Hydro-Electric Power Commission, Toronto, Ont. 


ble for i luable work National C« 


Responsi 
evaluation of 
of 
; perhaps the lead 
ity on photometry He has 
member of the IES Light ‘anadi taundards Asso¢ 
tt mps al 


diures Commi es and 


| subcommittees of the 


Arthur A. Eastman, Cleveland Section 
Visual Research Engineer, Radiant Energy Effects Laboratory, 


General Electric Co., Cleveland, Ohio. 


George E. Inman, Cleveland Section 
Manager, Advance Discharge Lamp Engineering (Retired) , 
Large Lamp Department, General Electric Co., Cleveland, Ohio. 


\r holder of approx 1941 


n ’ | d of light sources, 
Mr. Inman is regarded as one of the primary 
developers of the iorescent mp. As director 
ers who worked on a prac 
fluorescent so e authored 

maper on fluorescent 
in IES National Technical Conferene: 


He also holds the basie patent on the 
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Newly Elected IES Fellows (Continued) 


Merle E. Keck, Cleveland Section 
Manager, Outdoor Lighting Engineering Section 
Westinghouse Electric Corp., Cleveland, Ohio. 


,» inciu 
Sports ind Reeré 
the author of 
IES Natior 


Herbert A. Kliegl, New York Section 
President, Klieg! Brothers, Universal Electric 
Stage Lighting Co., New York, N. Y. 


chairman of the LES Televisior 
guided the preparation of four 
echnical reports. He also served as IES repre 
the Society of Motion Picture and 
Engineers and as a member of sev 
expert committees 
his talents to other activities, Mr 
won distinetion for the development 
systems for military use and for 


en rement relations 


Karl A. Staley, Cleveland Section 
Specialist, Personnel and Sales Training, 
Large Lamp Department, General Electric Co., Cleveland, Ohio. 


Arthur W. Weeks, New England Section 
Engineer in Charge of Fluorescent Testing, 
Champion Lamp Works, Lynn, Mass. 


standards, and was one of 


United States paper on th 
ents of fluorescent lamps 
5 CIE Congress. In addi 
ties on the IES Testing Pro 

Sources Committees, Mr 

f five ASA committees on 
auxiliary equipment, and 
Committee He is a regis 


rineer in Massachusetts 


Vews continued on page 16A) 
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Protective Lighting starts 
at the Perimeter Fenc 


with mens °s 














ADE and MVE 
Productive-Area 
Floodlights 

turn Nighttime 
into Day 





Whether you need 
ADE incandescent ADE or mercury- 
incandescent vapor MVE lights for 
your plant or buiiding areas 
depends on hours of burning, 
relamping difficulties and 
labor costs. Whatever your ror detailed information cal! your Crouse-Hinds distributor 


requirements,.wide or narrow 
beam, short or long range, Or ask for Floodlight Catalog No. 2714. 


Crouse-Hinds has a highly- 
efficient, heavy-duty projector 
especially for the job 





MVE 
mercury-vapor 














MAIN OFFICE: SYRACUSE, N.Y. FIELD OFFICES: Albany, Atlonto, Baton Rouge, Birmingham, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Corpus Christi, Dollas, 
Denver, Detro#, Houston, Indianapolis, Kansas City, Los Angeles, Milwoukee, New Orleans, New York, Omaha, Philadelphia, Pittsburgh, Portland, Oregon, St. Louis, St. Paul, Salt Loke City, 
San Francisco, Seattle, Tampa, Tulsa, Washington. RESIDENT REPRESENTATIVES: Baltimore, Md., Meriden, Conn., Reading, Pa., Richmond, Vo., Springfield, Mass. 
Crouse-Hinds of Canada, Lid., Scarborough, Ont. Crovuse-Hinds-Domex, $.A. de C.V. Mexico City, O0-F. Peterco, Sao Paulo, Brazil 
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General Electric 
brightest 40-watt 


fluorescent ever 


Here’s money-saving news for 40-watt fluorescent users. General 

Electric’s NEW F40 gives a 7% bonus in light at no extra cost. Now 

your customers can get their desired lighting level with fewer lamps 

and fixtures. Or they can increase their existing lighting level with- 

out spending a single extra penny for lamps, fixtures or electricity. 
Only General Electric offers this bonus in standard 40-watt 

“white” fluorescent lamps. The G-E NEW F40 is rated at 3100 lumens 

in popular cool white, 3250 in white or warm white—extra light 

worth 15¢ to 30¢ a lamp to most of your customers. Yet 

the list price for this lamp is the same as ordinary 

fluorescents. 











Lis 
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announces the 
cool-white 
made... 


The bonus of light your customers get with General Electric’s 
NEW F40 is made possible because of these G-E Premium 
3 construction features: 
1. G-E wattage-miser electrode helps convert 

power ordinarily lost in the cathode into 

useful light—free. 
2. New, more efficient gas mixture. 
3. New electronically screened bonus-phosphor. 

And all these light producing features are available for the first 
time in a lamp that sells for the same price as ordinary fluorescents— 
only $1.30 for the popular cool white, $1.35 for other “white” colors. 

Designed for both Rapid Start and starter-type circuits, the 
NEW F440 has a life rating of 7500 hours for most circuits (6000 
hours for systems installed before 1954). To get 7500-hour life in 
pre-’54 circuits, F40/54 lamps are available. They give the same 
light as ordinary 40-watt fluorescents (2900 lumens) and list for 
the same price ($1.30 in cool white). General Electric Co., Large 
Lamp Dept. C-122, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


1I5A 
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Py 


4 memento of New Brunswick. Presi- 


Skull session, |. to r.: President Slauer; 
Ruby Redford, IE Editor: John 
Chorlton, Canadian RVP. 


dent and Mrs. Slauer admire bird’s- 


eye maple lazy susan. 


Sixth Maritime Convention, Moncton, N. B., June 2-3 


Nova Scotia lobsters at Shediac, N. B. 
4 fun feature of the Maritime Confer- 


ence was this informal lobster picnic 


Incoming Chapter chairmen for Mari- 
time area, |, to r.: Ed Wallace, Mari- 
Frank O'Neill, Bluenose, Lloyd 
Nolan, Northumberland. 


time; 
and hoedown. 


As with other important IES Confer- 
ences, President Richard G. Slauer was 


a featured luncheon speaker. 


As ean be seen from the program de 
iled below, the two-day meeting afford 
1 Maritime members and at least 34 


or f< rence, 


FRIDAY, JUNE 2 
Worshiy Sherwood 
City of Monctor 
National Rail 
Owen Lock 
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patterns of 


























PRESCOLITE MANUFACTURING CORPORATION 
2229 Fourth Street, Berkeley 10, California 


FACTORIES: Berkeley, California * Neshaminy, Pennsylvania * El Dorado, Arkansas 


Write for complete Catalog LF-1 or refer to Sweets Catalog File 











There’s been a stunning metamorphosis in fluorescent lighting. To its efficiency, Light- 
olier has now added beauty to enhance both the fixture and its surroundings as well. 
Below: Corona, a shallow panel of light surrounded by a rich walnut frame and 
traced with handsome birch baffles. Its opposite number is Coronet, in many respects 


STRIKING METAMORPHOSIS 






































Lior 


Jersey City 5, New Jersey / Showrooms: New York, Chicago, Dallas, Los Angeles 


Corona and Coronet are stocked by these Authorized Licutotter Distributors: 
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a twin, yet with a character all its own. It’s made of steel... finished in enamel...shaped 
to present a finely sculptured appearance. Golden anodized aluminum louvers add a sub- 
tle luster. Broadly scaled for low brightness illumination, both fixtures are available 
either stem or surface mounted in five sizes: 54” x54", 42”x 42”, 30” x30", 32” x54”, 16x54”. 


IN FLUORESCENT LIGHTING 















































To learn more about Corona and Coronet, write today for a complete brochure to Dept. IE-9 


OLiir 


... for a better way of Light 
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Installations in the News... 


HOLLAND - TUN 





New Standards to Be Developed 
For Lighting and Ventilation 


Collected Works of Langmuir 
Published in 12 Volumes 


\ " complete edition may 
obtained from the Pergamon Press, 
> East 55th St., New York 22, N. Y 
of the entire set is $150. Volumes 
1-ll may obtained for $15 eact Vo 
iir, who was associated with 
ectrie Research Labor 
his death in 1957 
erican industrial scientist 
Nobel Prize 


“Electricity Powers Progress” 
Theme of National Electrical Week 


1 


The 1961 observance of National | 
Week, February 11-17, will 
und the theme, ‘* Eleetricity 
s,’’ emphasizing the 
tricity in the achieveme 
standard of living. The 
ced by Harold A. Wel 
the tional Electrica 
president of the Na 
ractors Associatior 
ing of the NEW 
rmmmittec 


es and materials 


Chicago Lighting Institute 
Offers Four Lighting Courses 


Inst 
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* <i 
IMEST sroodlight in the industry! 


n-Enain r Quartzlite 
a E ite sd greater light than that of a 1500-watt PSS 
or Amazing iciency: 


lamp. It gives a full 22 lumens per watt « 
’ stantly through a 2000 hour lif 
foodlight operating efficiency 7 sous 6 hour lite 
PLI > real floodlight li ] 


1500-watt lamp represents 50 


[ 


Here's high f 1] 

lig 1usually 

spread in 
} 


" 
irp and casuy ¢ 


umen output! To utili The 
the remarkable new 1500-Watt Q f 
fullest pe ssible extent Applet 


Quartzlite 1500 offers 
artz cient beam pattern. Its bean 
tical pl | 
sensa onal r ylled 


mn ver 
leveloped this t cessive |S] 
floors, or | ndoor area 
nore powerful flamen Contact your Appleton Field Engineer, Franchi 
ompact lesi iol Distributor, or write today for Bulletin QL 15-161 
] easy to 
i more c cient 


conventional flood 


2 lumens per watt throughout life tl PPLETON 


e/ectric company 





1701 Wellington Avenue, Chicago 13, Illinois 
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Seven fundamentally new concepts in recessed incandescent lighting have 
a specific lighting problem. Use coupon below for handsome catalog. 


been incorporated in our new collection of over 100 fixtures. Each solves 








(Continued from page 20A) 


ind Kerr Sanders will conduct the Acad 
Arts; 
design 


Melvin Cohen, ad 
and Frank R 


emy of Lighting 
\ ineed 
MeShane 


In addition to these 


lighting 
, Wiring design 

regular courses, 
the Institute will offer periodie technical 
onferenees for architects, building man 
contractors and interior 


rers, engineers, 


designers, and nontechnical lectures on 
ghting for professional groups, trade as 


ociations and civie organizations. 


Scholarship to Honor 
Maritime Member 


At the Maritime Convention in Mone 

5b wea Be 
to establish a scholarship in memory of 

late Rolland W. Webb whe died last 
full. Mr. Webb was the first, and for 
many years, the only IES member in th: 
Maritime 


forts 


June, plans were initiated 


area. Largely through his ef 
as local representative in St. John 
N. B., 
organized and finally the Maritime Chap 
which he 
April 


Chapters now in 


membership grew, meetings wer: 


ter (of was first Chairman 


1949. 
this 


vigorous 
Maritim: 
Northumberland, plan 

scholarship for Mr. Webb’s children, ir 


grateful remembrance. 


formed in Three 
area, 


Bluenose and 


“Living Effects Laboratory” 
Now Under Construction 


Construction of a full-seale ‘‘ living 


effects laboratory’’ for testing and devel 
opment work in residential eleetrie light 
heating, 


equipment, and 


ing, eooling and ventilating 


joint research projects 


with builders, electrical contractors and 


architects has been announced by the 


Emerson Electric Manufacturing Co. It 
is expected that the building will provid: 
in authentic home environment for test 


difficult to 


n research laboratories. 


offering conditions 


structure, located at the company ‘s 
St. Louis, Mo., is sched 
autum! 


etion 


during the 


Dorothy Nickerson Receives 
Third ISCC Godlove Award 


The third Godlove Award of the Inter 

r Council has been presented 
ol United States Dx 
ilture, for ‘‘her val 

| studies of color spac 

ind color rendition, 

of instruments ind 
asurements and it 


applications of the 


nfinued on page 24A 
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CHEDULED 


Dates of Interest to IES Members 


1961 
September 


September 24-29—Illuminating Engineer 
National Technical Confer 


Plaza Hotel, St 


ing Society, 


ence, Chase Park Louis, 


Mo. 

September 25-28—Industrial Building Ex 
position & Congress, New York ‘ oliseum, 
New York, N. ¥ 


October 


October 1-5 Eleetrochemical 
120th Annus Meeting, Statler-Hilton 
Hotel, Detroit, Mich. 


October 2-6 — Society of 
and Teievision Engineers, 
Convention, Lake Placid 
acid, N. Y. 

October 3-5 Lighting Progress Exposi 
tion, sponsored by Electrical League of 
Southern California, Hollywood Palla 
dium, Hollywood, Calif. 
October 3-5—Delaware 
Progress Show, Convention 
delphia, Pa. 
October 4-6 
facturers 
Sheraton-Brock 
Ont. 

October 4-6 
of Electrical 
President 


society, 


Motion Picture 
Semi-Annual 
Club, Lake 


Valley Electrical 
Hall, Phila 


Electrical Manu 
Meeting, 
Falls, 


Canadian 
Annual 
Niagara 


Association, 


Hotel, 


International Association 
Leagues, Annual Confer 
Hotel, Atlantic 


ence, City, 


N. J. 


October 8-10 United States National 
Committee, CIE, Annual Meeting, Olen 
tangy Inn, Columbus, Ohio. 

October 9-i!—-Annual National Elec 
tronics Conference, International Amphi 
theatre, Chicago, I] 
October 10-12—-American Standards As 
sociation, National Conference on Stand 
ards, Rice Hotel, Houston, 


October 10-13—National 
tractors Association, Annual Convention 
ind Exposition, Washington, D. C. 
October 15-20 
Electrical Engineers, Fall Gener 
ing, Detroit, Miel 


lexas., 


Electrieal Con 


Institute of 
Meet 


American 


October 18-20—Optical Society of Amer- 
ea, Annual Meeting, Biltmore Hotel, Los 
Angeles, Calif. 


November 
November 6-8 


National Warm Air Heat 
ing and Air Conditioning Association, 
Annual Convention, LaSalle Hotel, Chi 
eago, Ill. 

November 9-10 IES Council Meeting, 
United Engineering Center, 345 East 47th 
St., New York, N. ¥ Members are in 
vited to attend meetings of Council as 
guests 

November |6—National Electrical Manu- 
facturers Association, Annual Meeting, 
Plaza Hotel, New York, N. Y. 


November 24-29 1961 Electrical and 
Home Appliance Show, Electric Building, 
talboa Park, San Diego, Calif 


1962 


January 


January 22-25 National 
nanee & Engineering Show, 
Hall, Philadelphia, Pa 

January 25-27 


fessional Engineers, 


Nant Mainte 
Convention 


National Society of Pro 
King Edward Hotel, 
Jackson, Miss. 

Eleetrieal Engi 
Exposition, sponsored by the 
Institute of Electrical Engi 
York Coliseum, New York, 


January 29-February 2 
neering 
American 
neers, New 
_- 2 
Society of the 
Annual Technical 
Hotel, Pitts 


January 30-February 2 
Plastics Engine rs, 
Conference, Penn-Sheraton 


burgh, Pa. 


February 


American Society for Test 


er-Hilton Hotel, D 


February 5-9 
ing Materials, Sta 
las, Texas 

February 6-8 
Reinforeed Plasties Division Con 


Beach Hotel, Chi 


Society of the Plasties In 
dustry, 
ference, Edgewater 
eago, | 

February 8-9 IES Council Meeting, 
United Engineering Center, 345 East 47th 
St.. w York, N. ¥ Members are in 


ttend meetings of Coun as 





A co! plete 


yublished in October TE. Use 


ctive IES members. 





1961-62 National and Local Officers 


listing, including business addresses, of all 
tional officers and Section /Chapter chairmen and secretaries, will b 


this list as a |} 


IES n 


ndy directory of these 
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A Note on Converter Equipment 
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BOUT PEOPLE 





Ralph J. Cordiner, 


chief 


exec 


ectric ‘ 


y the board 
Phillippe 


L. 
Cramer W. LaPierre 


Gerald 


to Charles E. E 


Age 
ck 


a 


f Frederick Cox 
Moetr ‘ 


Cc. W. 


Harry L. Niederauer I 


‘Convert 


"vi 


was 


th 


Ww 


It Seems To Me... 


matters, com 
felt that 
break 


a more desirable characteristic 


As 


romise 


engineering 
It 
high-voltage 


involved. was 


i 


add 


Equipme 


intends is an rotection 


against 
do 
than immunity to greatly prolonged short 


nh was 


now, 


Dp 


ING ENGINEERING, circuits. The latter can be avoided by 


article there was conventional proteetive devices (such as 


¢ 
I 


type frequency con ses 


Machin 
of the 
for a sufficient time for the most sluggish 


designed for high s made since the publication 


article will stand a short circuit 


service. 


} 
‘le sou 


evcles levice to act. 


They will stand 
all 


this 


made prolonged short circuit on 


the 


short 


i phases of a machine, though 


ee 


rather happening ir 


For 


uncommon 
+} 


more usual types of 


icross One phase, or a por 


one phase only, a machine, after 


tt and fully loaded, will stand 
, least 


nt even for a very slow pro 


St econds. 


several 


breaker or fuse to operate. 


I of 


ermanent magnetism 


the from 


rotor will result 


CRASNOW, Georator (‘or 


rt r, leation 


Hugh 
Rex 


and 


ising agency, engineering : 
the 
ly 


from 


Mgt pp 


Williams, 
Boy d, 
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drafting; and 
product 

ntré R. L. Hill, 
Alex Such, 

nd J. C. Gase, general fore 

port to Mr he E 


manufactures 


Westing manager, 


oO testing 


and 
to 


ertising 
1943 


ré port 


’ purchasing 


he will manager manufacturing 


rb, vision market manage! 
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ee 


Justice 


ducts Division 


I 
Leary, has 


. ork area lighting equipment, 


omfort 


conditioning equipment 


a , equipment. 


by h 
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Committee 
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Wheel 
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TWO-BY-TWO 
SURFACE-MOUNTING 
LIGHTING FIXTURE 


GAR-LITE 909 


The latest in lighting for lobbies, corridors, small 
offices, shops, etc., is new in size, new in style, 
and new in several important features: 


NEW SIZE. The 28” x 28” size is perfect for many 
areas where large square fixtures or long ones 
would be out of place. Takes 4 - 20 W, 24” 

amps. . . not odd-size or circline lamps as in 
similar fixtures. 


NEW AND UNIQUE DIFFUSER. The shallow (4”), 
crisply styled diffuser ‘‘wraps around”’ on all 
four sides. It conceals the chassis in the normal view. 





EASY HINGING. The diffuser hinges from either 
side without latches. Cleaning and re-lamping are 
quick and easy. 





The 909 is fully described in bulletin 61-09. 
Write, wire or phone for your copy. 


DISTRIBUTED EXCLUSIVELY BY GAR-LITE DISTRIBUTORS 


GARCY LIGHTING 


Div. of Garden City Plating & Mfg. Co. 
2475 Elston Avenue + Chicago 47, lil. 





Installations in the News... 


Residential Atmosphere Keynotes Medical Center Design 


Specially-designed six-inch cylinders, which provide 
both up- and downlight, are used to light the lobby. Sus- 


new Roval Oak Medical ter, lox d in a north pended by aluminum tubing supported by adjacent steel 


troit suburb. The building, I ae heat 
beneath the vaulted roof. In the examination suites (not 


s, these units create the effect of a floating ceiling 


shown) warm white deluxe fluorescent lamps in low 
brightness luminaires are used in conjunction with inean 
descent downlights and wall brackets. 

Photo and data are courtesy of K & S Elect 

. Detroit, Mich. 
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whe 2 
Niagara-Mohawk Power Corporation, Huntley Station, Buffalo, New York. 


Power company selects Abolite... 
Gets easy-on-the-eyes lighting, 
and holds the line on costs 





Engineers at this power plant wanted high bay lighting that combined 
comfort with low installation and maintenance costs. They got it by 
installing Abolite fixtures equipped with 1000 watt color-improved 


mercury lamps 

Though these fixtures are mounted 55 feet high, they provide comfort- 
able, glareless 30 footcandle average light throughout the building. Light 
directed upward through the fixtures’ open tops washes out dark ceiling 
shadows. 35° shielding of lamp virtually eliminates glare 

Most important, this system costs less to buy and maintain than a 
a comparable fluorescent system because fewer fixtures are needed. Main- 

tenance costs are less, too, because air circulating through Abolite’s 

open-top fixtures sweeps them clean of dulling dust 

For high bay lighting that combines both comfort and economy, 
Abolite HMFAU - 2400 specify Abolite fixtures. The complete line includes RLM-approved 
Alzak aluminum uplight Alzak aluminum and porcelain enamel fixtures for use with all kinds of 
fiztures with 1000 watt mercury and incandescent lamps. Write for more information. 


color-improved mercury 
lamps. Ceiling height 65’, 49 
mounting height 55’, spac- T 
ing 18’ x 24’. Average main- L é Ee 
tained footcandle level: 30. a p 
Electrical Contractor: ol ighting 
Buffalo Electric Co. 

THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 


INSTALLATION DATA 
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Accurate prismatic structure and lasting clarity of light 
contro! lens are made possible by Prexicias acrylic plastic 


ntinuous rows in library of County of Sonoma schoo! administration building. Santa Rosa, 
alifornia. Architects: Stee! & Van Dyke, Santa Rosa 


Plexiglas...for lighting that stands out and stands up 


When lighting equipment includes control lenses Full details on the use of PLEXIGLAS as a lighting 
molded of PLEXIGLAS® acrylic plastic, the result is material are contained in our 40-page technical 
illumination of the highest quality. This is because bulletin “PLEXIGLAS for Lighting’. We will be 
PLEXIGLAS makes possible a precisely designed op- glad to send you a copy. 

tical element that directs light to the area where it 

is required and, at the same time, minimizes the 

surface brightness of the lens as seen from nor- 


In addition, lenses of PLEXIGLAS remain free of dis 


coloration even after years of exposure to fluores- MeSHAAS 


cent light. They are strong and rigid yet light in 

weight, resulting in safety overhead and ease of PHILADELPHIA S,PA 

maintenance. And the crystal clarity of PLEXIGLAS 

assures full utilization of light. In Canada: Rohm & Haas | f Canada, Ltd., West Hill, Ontario 


PLEXIGLAS 
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Abbey Electric Co 
15 E. 69th Se 
Chicago 37, Ill 


Abolite Lighting Division 
jones Metal Products Co 
West Lafayette, Ohio 


Acme Lighting G Mfg. Co 
949-65 E. Sist St 
Los Angeles |!, Calif 


Active Electric Co 
5450 W. Fullerton Ave 
Chicago 39, Ill 


Advance Lighting Ltd 
106 Midland St 
Winnipeg, Mar 


Advance Transformer Co 
2950 N. Western Ave 
Chicago 18, Ill. 


Ainsworth Electric Co. Ltd 
131 Bermondsey Road 
Toronto 16, Ont 


Alabama Power Co 

600 N. 18 St. 
Birmingham 2, Ala 
Alkco Manufacturing Co 
4224 N. Lincoln Ave 
Chicago 18, Ill 
Allan Electric Co 
42 Park Ave 
Paterson, N. J 


Allied Chemical Corp 

Plastics and Coal Chemical Division 
40 Rector St 

New York 6, N.Y 


Edward P. Allison Co., Inc 
100 W. Washington St 


Chicago 6, Ill 


Aluminum Co. of America 


Alcoa Process Development Laboratories 


P.O. Box 1012 
New Kensington, Pa 


Amalgamated Electric Corp. Ltd 
384 Pape Ave., Toront Ont. ¢ 


American Concrete Corp 
092 N. Kimberly Ave 
Chicago 30, Ill 


American Electric Construction Co 


4453 N. Central Ave 
Chicago 30, Il. 


American Louver Co 

5308 N. Elston Ave 
Chicago 30, Il 
American-Saint Gobain Corp 
d Farmers Bank Bidg 
Pittsburgh 22, Pa 


American Sterilizer Co 
2426 W. 23rd St., Erie, Pa 
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Charles A. Anderson G Co 
1214 Nicollet Ave 
Minneapolis 4, Minn 


Warren D. Anderson Sales Co 
P.O. Box 8023, Miracle Mile 
Minneapolis 16, Minn. 


Appalachian Power Co 


rege R 


40 Franklin Rd., S. W., P.O. Box 2091 


Roanoke, Va 


Appleton Electric Co 
701-1759 Wellington 


Chicago 13, Il 


Arco Electric Supply Co., Inc 
201 E. 42nd St. 
New York 17, N. Y 


Arizona Public Service Co 
01 S. Third Ave 
Phoenix, Ariz 


Arkansas Power G Light Co 
Little Rock, Ark 


The Art Metal Co. 
814 E. 40th St 


Cleveland 3, Ohio 


Atlantic City Electric Co 
{ Pacif Ave 
Atlantic City, N. J 


Baltimore Gas G Electric Co 
1212 Lexington Bldg 
Baltimore 1, Md 


Beaux Arts Lighting Co. Inc 
11 EF 2th St.. N \ k 


Benjamin Division 
Thomas Industries Inc 
Des Plaines, I 


Black G McDonald Ltd 
Parliament St 


Toronte, Ont 


The Blommel Sign Co 
7 Wayne Ave 
Dayton 10, Ohio 


BMD and R, Inc 
Walker St S 
Minne M 


Board of Water and Light 
6 W. Ottawa St., P.O 
Lansing 3, Mich 


Boston Edison Co 
. Tremont St 


Boston 12, Mas 


British Columbia Electric Co. Ltd 
970 Burrard St 
Vancouver 1, B. ¢ 


British Columbia Electric Co. Ltd 
“20 Pandora Ave 
Victoria, B. € 


Broadway Maintenance Corp 
71 McCarter Highway 
Newark 4, N. J] 


R 


4nderson 


garty 


Brockton Edison Co 
86 Main St. 
Brockton 67, Mass 


Buck Electrical Contractors Inc 
246 W. Fullerton Ave. 
Chicago 39, Ill 


Buffalo Electric Co., Inc 
75 W. Mohawk St 
Buffalo 2, N.Y 


Butler Electric Co. Inc 
2832 Washington Ave 
St. Louis, Mo 


C. G M. Products Ltd 
4 Crockford Blvd 
Scarboro, Ont 


C G S$ Lighting Maintenance Co 
015 Briggs Road 
Cleveland 11, Oh 


Cadillac Electric Supply Co 
431 E. Larned St. 
Detroit 26, Mict 


California Electric Power Co 
P.O. Box 1029 
San Bernardino, Ca 


Camber Lighting Inc 
20 New York Ave 
Jersey City, N. J 


Cambridge Electric Light Co 
16 Blackstone St 
Cambridge 39, Mass 


Canadian General Electric Co. Ltd 
industrial Products Division 
4 Wallace Ave., Toronto, Ont 


Canadian General Electric Co. Ltd 
Lamp Division 
> Dufferin St., Toronto, Ont 


fi. 


C. F. Werner 


4niton J. Mayer 


Clair O. Dean 


Henry Arendes 


J.J 


H.C 


WF 


Leon 


James I 


Canadian National Exhibition Association 


Fxt tion Park 
Toronto, Ont 


Caradian Utilities, Ltd 
Milner Bldg 


Canadian Westinghouse Co 
Lighting Division 
Granby, Quebec 


Canning, Pekara Inc 
44 N. Wood St 
cago 14, Ill. 


Capitol Stage Lighting Co 
27 W. 45th St 
New York 36, N. Y 


Central Electric Supply Co 


P. O. Box 267 
Denver, Colo 


Sustaining Members 
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Caragata 


Simonton 


Lambirth 


ard Borko 
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Goldman 





Commercial Light Co Duke Power Co 
215 S. Morgan St P.O. Box 2178 
Chicago 7, Illi Michael R. Fine Charlotte, N. ¢ Roy A. Palmer 


Central Hudson Cas G Electric Corp 
0 Market St Commonwealth Edison Co E. 1. du Pont de Nemours G Co., Inc. 


Poughkeepsie, N.Y 72 W. Adams St Polychemicals Dept 


Chicago 90, Ill Wilmington 98, Del 


Central Illinois Light Co 
$00 Liberty St 


Duquesne Light Co 


Compco Corp 
435 Sixth Ave., Pittsburgh 19, Pa 


Peoria 2. | 800 North Spaulding Ave 
Chicago 47, | S. J. Zagel 
: Duro-Test Corp. 
Central Iilinois Public Service Co anne 

Condi Lite Corp 2321 Hudson Blvd 


607 E. Adams St 
mt nafield ' > L. Palm 889 Broadway North Bergen, N. J James L. Cox 


. New York 3, N. Y. Herbert Hoffman 


a3 bs a — The Connecticut Light & Power Co. 

. : , P.O. Box 2 

<aenssem uw” Hartford, Conn 4. M. Wade 

Central Maine Power Co Ebasco Services, Inc. 

9 Green Se pyr tay Edison Co. of N. Y. Inc 2 Rector St., New York 6 
' , 4 Irving Place 


sgusta, N and W. H 
Augusta, M New York 3, N. ¥ 


N.Y W.L. Byrne 


William LeRoy Edwards— 
Consulting Engineer 
65 Alexander St., N.W. 


Central Power & Light Co Consumers Power Co 
Ww Atlanta, Ga W. L. Edwards 


P.O. Bor 212 Michigan Ave 
Corpus Christ exas me J arr Jackson, M 
Efengee Electrical Supply Co. 
Central Queens Electric Supely Corp Consumers Public Power District 949 W. Chicago Ave., Chicago 22, Ill. Lee Mirus 
9.35 166th St #52 25th Ave Electric Supply Co. 


Jamaica, N. Y man Columbus, Nebr : t 134 Walton St., N.W. 


Continental Electrical Construction Co Atlanta, Ga. 


ht 1 thpo ‘ 
Century Lighting, Inc 10 Southport Ave Electrical Information Publications, Inc 
West 4% Se Cl ago 13, Ill z 7h) 
2132 Fordem Ave 


N York 36, N. ¥Y . 
” Corning Class Works Madison |, Wis 


Corning, N. ¥ baldwin Electrical Testing Laboratories, Inc. 
2 East End Ave. 
New York 21, N. ¥ Hoffman S. Beagle 


Champion Lamp Works 
Division of Consolidated Electric Lamp Co Coronet Inc 
$30 Lynnway 80 George St 
\ . Paterson 23 : cir 
; ‘ ees 23, N ses Electrical Wholesalers, Inc 
229 Whitehall! St. S. W 
Atlanta, Ga 
Electrolier Mfg. Co. Ltd 


849 Bover St 
Montreal, Que Bernard Issenman 


Crouse-Hinds Co 


Chicago Electrical S$ ly Co 
icag ctric upply Syracuse, N. ¥ yin S. Haney 


420 N_A amel Ave 
Chicago 22, | ; er Crouse-Hinds Co. of Canada, Ltd 
Birchmount Rd 
Chicago Miniature Lamp Works, Inc Scarboro, Ont E. Machtinger 
N. Og 
ag Crownlite Fluorescent Co aH ee 
7 Rox St P : “4 
Cincinnati Cas G Electric Co Minevia, N.Y 4. L. Siegel 
ith & Ma Sts Emerson-Pryne Co 
Cincinna oO fa 1 Curtis-AllBrite Lighting, Inc P.O. Box 698 
Shaw Road Pomona, Calif 


cago 8,1 


City of Burbank Public Service Dept San Fr 
P.O. Box ¢ 
Burbank, Ca ph i Curtis-AllBrite Lighting, Ltd 
5 Wicksteed Ave 
City of Glendale Public Servic ep Leaside. | oronto. Ont Englewood Electrical Supply Co 
N.f : \ve 2 S. Halsted St 


Ender-Monarch Corp 
i4 Lanza Ave 
Garfield, N. J 


Cutler Electrical Products Inc 
24 Ha 


( ; ( 


City of Los Ang 


D 


Fecht Electric, Inc 
736 N. Western Ave 
Chicago 45, 11 William F. J] Fecht 


City of Pasadena 
Municipal Light G Power Dept Dallas Power G Light Co 
; H ena |. Calif Commerce St 


lexas r tt 
= 4. Tetum Federal Pacific Manufacturing Co 


Electric Light Dept 
A. L. Davis Co., Inc } Waterman Ave 
; roronto 16, Ont mpeon 


irthur L. Davis 
an rer Fischbach, Moore G Morrissey, inc 
“ ttle tal tin -< 
ity o 3 pt. of Lig z Day-Brite Lighting Inc West Madison St 
rd Ave PO. | Chicago 2. I J. R. Mechan 


I SY | 
Fitchburg Gas G Electric Light Co 

City of Tacoma The Dayton Power G Light Co Main St., Fitchburg, Mass 
Dept. of Public Utilities, Light Divis 25 No. Main St 
P.O. Box 1659 Daytor H.§.Nonneman _ Flood-Lite Service Inc 
Tacoma Wast K Ht 212 Silver Lake Blvd 

Dazor Manufacturing Corp Los Angeles 4, Calif B. J. Hartmann 
The Cleveland Electric Iliuminating Co 4483 D an Ave 
P.O. Box St. Lou Mo P.L. Read Florida Power Corp 
( d | Fifth St., South 


vela 


Dearborn Class Co St. Petersburg, Fla W. B. Shenk 


CLM Industries, Division of S. Ha Ave 
McGraw-Edison (Canada) Ltd Bedford Park, Argo P.O ? Florida Power G Light Co 
Postal Station H Box 3100, Miami 30, Fla 
Delaware Power G Light Co 
600 Market St Fluorescent Equipment G Mfg. Co 
Wilmington 99, De Cowan Ave 
Cleveland 4, Ohio Leonard §. Freeman 
Way Detroit Edison Co 
Walter A. Toly 2000 Secomd Ave Fiuores-O-Lite Co 


Detroit 26, Mich Fvans Terminal, North Broad St 


t 


Columbus G Southern Ohio Electric Co Hillside, N. J Meyer H 
The L. C. Doane Co 
Ne Cit St } x { 


s erman 
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rs ht @ (om 18101 1@}-1-10 B 
tales np Visionaire® forms a 
‘als heealale| aa) @)(-108|-18) 08 ¢em aal|—m ato lale| 
4-lamp #7400 STARAMA series 
Now architects, engineers and 
eleliieliale Meh 2e\=16-"er-lam e)l-lem-Melalia(-re| 
Trelataiale mp 4-) 4-100 see eam al-lagely 

eagle le)a-m em >| 40 |e) el- | o —1—) 

vihde mab 440 |a-1-Me) mn dal—m-t-a8|-e-164(— 
lalemilelahdialemeial-|e-[e84-14\-)4\e1—) 


The single-lamp STARAMA is 
NOW also available with clear SUNLUX'* 
om lens and translucent OPALUX 
. folhmael-jlielem el-la\=1\- eam Bal--\-m- la 
Single Lamp of polystyrene, formulated for 


s nd o » Sr. al > F 
Visionaires felaleisieul-}-)41ale ma>\-11-}e-lele1-m ce) 


rel i-1ele) |e) a-)4le|a na i a-lal-)|9 el -lel al e)i-i-hale 


Join the “tle =t-W-a-Mlalesialelel-c-le Bu alaam cal 
verry ele) ace eam ol-ia\-1\-mselsaniialem- mie lal: 
4 y's | 7? | { Z | weight enclosure. Sturdily framed 
‘ . . . a Tamaa(-)¢-| Mme dal-melbeael-\-16-me)lel-ia 
Series from either side. The advantages 
of easy instaflation add to the 
STARAMA flexibility now with 
| rede) at El-laslel 


"iahecthielalel¥ll-t4lal.t-t- ee 


SUNBEAM LIGHTING COMPANY, LOS ANGELES, CALIFORNIA GARY, INDIANA 





Gould Electric Co. 
2621 West Belmont Ave 


Chicago 18, I 
IMinois Power Co 


™M 


Fostoria Corp 
N. Ma t Grand Light G Supply Co 00 S. 27th 
Box 833 State St Decatur, 1 
a, O v. 4A N di Cont Malcolm Rosen 
on conees , Iliuminating Engineering Co 
H. A. Framburg G Co Graybar Electric Co. Inc 2347 E. Nine Mile Rd 
<3 Cart Ave 120 Lexington Ave Hazel Park, Mich. 
ago 24,1 anie Fra New York 17, N.Y 
: ai indiana G Michigan Electric Co 
W. Freeman G Son. Ltd Crimes Manufacturing Co 2101 Spy Run Ave 
Woodland D N Russell St Fort Wayne, Ind 
Urbana, Oh 
Interelectric Division 


ht Co. Inc El-Tronics Inc 
The Frink Cor Guardian Lig 01 P tor . 
“ . ) North Bivd., Oak Park, Il 401 Lexington Ave 
G3rel Se Warren, Pa W. H. Houst 
. sade Gulf States Utilities Co 
P.O. Box 295 
Beaumont, Texas 


Interstate Power Co 
Main St., Dubuque, lowa t. ©. Halcombe 


The Edwin F 
. P.O. Box 7 
GC. & M. Lighting Co Se Lou > M - . 
821 Chouteau Ave lowa-Iilinois Gas G Electric Co 
St. Louis 5, Mo \ ¢ Davenport, lowa 


I 


Guth Co lowa Electric Light G Power Co. 
=o Box 3 Cedar Rapids, lowa Sutherland Dows 


Garden City Plating G Mfg. Co lowa Power G Light Co 
750 N. Ashland Ave 2 Sixth Ave. 
mar Hahn Electric Co. Inc Des Moines 3, lowa 4. Paul Th 

380 Watson Ir 
Cartunkel Co St. I s 2 M R ’ towa Public Service Co., East Division 
420-428 Hoboker ve i Commercial Mt 
Sonn Chew 0 I Halo Lighting Products Inc Waterloo, lowa 

4201 W. Grand Ave 

Chicag I yron Gerber lowa Public Service Co 
P’. O. Box 778 
Sioux City, lowa 


Ch ago 22.1 


General Electric Co 
Accessory Equipment Dept Haluk Lighting G Mfg. Co 
8 aston Ave., Bidg . 

65 Filmira St 


Bridgeport 2, Cor Francisco, ¢ 


Sar 


General Electric Co., Ballast Dept Harjohn Industries 
430 E. Fairchild &t P.O. Box 66, St. Catherines 
fferson Electric Co 
The Hartford Electric Light Co ellwood, I " Anderson 
Zoo Pear! St 
Hartford 3, Contr ette jersey Central Power G Light Co 
Madison Ave. at Punchbow! R 

Buehler Co Morristown, N. J 
9 rt Ave 
General Electric Co N. ¥ D. B. Harir Jeryl Lighting Products, Inc 
Outdoor Lighting Dept 12 W. Cermak Rd 
Hendersor c, N. ( ' ’ ! I 


Danville, I 


General Electric Co., Lamp Dept 
Nela Park 
( cla 


Hawkins Electric Co nicag 


Oak s 


Jewell Electric Products Inc 
7 Willow St 
I * a 


Genera! Electric Supply Co Mort r 

Div. General Electric Co 

260 Roston A Hecker and Co., Inc 
Bridgeport 9 ’ 7 W. Wrightwood 


: = Joslyn Mfg. & Supply Co. 


General Fireproofing Co S. Morgan St 

, » ( go9.! H. Fahey 
Dennick Ave Hexcel Products, Inc 

y y . er ; re > 


Ret f sul J é 

General Lighting Products Co K 

25 Belgrove D ¢ Holophane Co., Inc 

Kearny, N. } $42 Madison Ave Kansas City Power G Light Co 

New York 17, N.Y “4 PrP. O. Box 679 

The Georgia Power Co Kansas City 41, Mo 

Electric Bidg., Atlanta : { ’ Holophane Co., Ltd 
& Kipling Ave. $ Kansas Gas G Electric Co 
waste " Pr. O. Box 208 

Gibson Manufacturing Co ' dias Wichita. Kans 

919 Piedmont Circle, N. EF 


» House-O-Lite Corp 
Atlanta, Ga t. R. Gibson o- 


S and Ave The Kayline Co 
( age 241 E. 45th St 
Cilbert Associates Inc Cleveland 14, Ohio 
25 Lancaster Ave Houston Natural Cas Corp 
Reading, Pa PO. Box 1188 Kelso-Burnett Electric Co 
H , I | an? 223 W. Jackson Blvd. 
Gilbert-Hodgman, Inc Chicago 6, II] Sigmund A. Hollinger 
1625 W. 75th Place Hub Electric Co 
Chicago 20, I ' H ‘ 2219 W.G ] 
ri ago 12,1 Fixmar 


Kemlite Laboratories, Inc 

819-°W. Grand Ave 

Globe Iilumination Co igo 22,1 

2121 S. Main St Hubbard Aluminum Products Co 

‘ yy . ‘ n r St Kent Lighting Corp 
Pit ; Mor Johr Ave 

kivn, N.Y 


Los Angele, Ca 


Hydro-Electric Commission of Niagara Falls 
4 Victoria A 


Glebe Lighting Products Co 
1710 Flushing Ave 

Brooklyn 6, N. ¥ Isidor nblatt . Kerrigan 
Niagara | v } an Subsidiary of Rockwell-Standard Corp.) 

$8 Herman St., Nashville, Tenn Ted New 


tron Works Co 


Good Manufacturing Co. Inc Hydro-Electric Power Comm. of Ontario 
+N. Halsted St ‘ i'r . ew Ave 


Chicago 22, 1 [ led Toront oO Keystone Electric Manufacturing Co 


8-36 E. Tioga St 


Gotham Lighting Corp Hyland Electrical Supply Co phia 34, Pa Leonard M. Siegel 


$7 Sist St 623 Monroe St 


Long Island City 1, N. ¥ fA 
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year after year... 


all 

the 
guarantee 
you 

need: 
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ballasts with confidence built in! 


SOLA’S business was founded on ballasts. And, 
through its pioneering in the fluorescent field, 
SOLA has evolved many design advantages that 
pay-off in record performance. Features like 
“constant wattage,” “Sequenstart,” and, “‘up- 
side-down construction,” to reduce ballast 
temperature. Records of SOLA fluorescent bal- 
last replacements actually prove that only 1.4 
per thousand ever fail within warranty! 


SEPTEMBER 1961 





Since you pay no premium price for SOLA’s 
premium reliability, there’s no simpler choice 
for minimizing ballast “‘blackouts’’ — building 
customer goodwill. Specify SOLA every time. 

SOLA ballasts are available for a wide range 
of lamps and applications. Write or phone us 
now for details on these CBM certified units — 
all built to guarantee you full light output, 
throughout full rated life. 


SO LA SOLA ELECTRIC CO. 
Busse Road at Lunt 
Elk Grove Village, | 
B HEmpstead 9.2800 
~— IN CANADA, Sola-Basic 


DIVISION OF Se pH) © Products Ltd., 377 Evans 
BASIC PRODUCTS CORPORATION Ave., Toronto 18, Ontario 
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Kil Bar Electric Co 
2261 Clybourn Ave 


Chicago 14, I 


Kingsport Utilities, Inc 
422 Broad St 
Kingsport, Tenn 


Kirby Risk Supply Ce., Inc 
$02 Ferry St 


Lafavette, Ind 


Kirchmer Bros. Mfg. Co 
2146 Newhouse Ave 
St. Louis 7. M 


The Kirlin Co 
3455 E. Jefferson Ave 
De M 


Klieg! Bros 
$21 W. 50th St 
New York 19, N. ¥ 


Knott G Mielly, Inc 
7724 South Racine Ave 


«? go . i 


Kopp Class, Inc 
Swissvale 


Pr a 8. Pa 


K-S-H Plastics, Inc 
Manchester 
Mc 


P Lighting 
nch, Miss 


Lancaster Class Corp 
Lancaster, Ohio 


LaSalle Electric Supply Ce 
0216 John R. St 


Detroit $, Mich 


Lax Electric Co., Inc 
512 Sibley St. 
St. Paul |, Minn 


Legion Lighting Co 
: (,lenmore Ave 
Brooklyn, N.Y 


Lowis j. Lerro Co., Inc 
$127 N. Broad St 
Philadelphia 32, Pa 


Leviton Mfg. Co 
234 Greenpoint Ave 
Brook 2, N. ¥ 


Lighting Associates Inc 
258 FE. 47th St 
New York, N.Y 


Lighting Equipment Co 
9 W. Hubbard St 
Chicago 10, I 


Lighting Products Inc 
2259 W. Park Ave 
Highland Park, I! 


Lighting Services Co 
515 Meriden Rd 
Waterbury, Conn hard L. Piatt 
Lightolier Co 

11 East 36th St 

New York 16, N.Y 


Lightron of Cornwall 
195 Hudson St 
Cornwall-on-Hudson, N. Y 
Line Material Industries 
2201 i2th Ave 

So. Milwaukee, Wis 


Litecontro! Corp 
86 Pleasant St 
Watertown 72, Mass 


Nustaini 


4A 


Litecraft Manufacturing Corp 
100 Dayton Ave 
Passaic, N. J 


Lithonia Lighting Products Co. Inc 
Conyers, Ga Robert 


Long Island Lighting Co 
250 Old Country Rd 
Mineola, N. Y. 


Lott Electric 
Box 164 
Rupert, Idal 


Louisiana Power G Light Co 
142 Delaronde St., Station A 
New Orleans, La I 


Lowy G Donnath, Inc 
144 East S4th St 
New York, N. Y 


Luminator, Inc 
120 N. Peoria St 


Chicago 890, I 


Luminous Ceilings Inc 

3701 N. Ravenswood Ave 
Chicago 18, 1 
Luxor Lighting Products Inc 
Empire State Bldg 

New York, N. ¥ Sergei Marketan 
Lynn Electric Co 

90 Exchange St. 

Lynn, Mass 


Macbeth Corp 
P.O. Box 9 
Newburgh, N.Y 


H. D. MacMackin, Ltd 
79 Prince William & 
St. Johr N. B 


MacNutt Electric Co. Inc 
420 Lexington Ave 
New York 17, N.Y M. R. Minto 
Madison Electric Co 

6000 Woodward Ave 

Det t 2, Mict 


Magni-Flood, Inc 

$8 North Second Ave 
Mt. Vernon, N. Y. Bert Greene 
Major Equipment Co. Inc 

4603-19 Fullerton Ave 

Chicago, I 


Manitoba Power Commission 
1075 Portage Ave 
Winnipeg Mar 


R. A. Manning Co 
18 North Ave 
Sheboygan, Wis 


Marvin Electric Manufacturing Co 
648 Santa Fe 
Los Angeles, Calif 

Massachusetts Gas G Electric Light Supply Co 
91-195 Friend St 

Boston, Mass Jason Weinreb 
Massachusetts Electric Co 

2 Bank “St 


N Adan Mass 


Massachusetts Electric Co 
Cliveden St 
Qu 1, Ma 


Massachusetts Electric Co 
’ Southbridge St 


Worcester Ma 


McNaughton-McKay Electric Co 


00 Intervale Ave 
Detroit 38, Mich Wi 


McPhilben Manufacturing Co 
1329 Willoughby Ave 
Brooklyn 37, N. ¥ 


McWilliams Electric Co. Inc. 
1820 N. Rockwell St 
Chicago 47, Ill. George P. Schannon 
Meade Electric Co. Inc. 
5401-15 W. Harrison St. 
Chicago 44, Ill. Henry E. Burkhardt 
Mercury Lighting Products Co. 
725 Broadway, Newark 4, N. J. Sidney Fleischer 
Merrimack-Essex Electric Co. 
29 Market St. 

Lowell, Mass John F. Eich 
C. S$. Mersick Electric Supply Corp. 

135 Orange Ave. 

West Haven, Conn. Shemitz 
Metalcraft Products Co. Inc. 
6225 State Road 
Philadelphia, 35, Pa. M. Pyle 
Metals Manufacturing Co 
330 W. Ist South St. 
Salt Lake City, Utah H. J. Hamilton 
Metropolitan Edison Co 

412 Washington St 

Reading, Pa T. O. MeQuiston 
Michigan Chandelier Co 
16501 Livernois 
Detroit 21, Mich Milton J. Doner 
Midwest Chandelier Co 
15th & Gentry Sts 

No. Kansas City 16, Mo Sidney Lefkovitz 
Midwest Electric Co. 
724 South Third Street 
Minneapolis 15, Minn Don Carlson 
The Miller Co. 
Meriden, Conn John J. Neidhart 
Miroflector Co., Inc. 

40 Bayview Avenue 

Inwood 96, L. I., N. Y Milton Liberman 


Mississippi Glass Co 
88 Angelica St 

St. Louis 7, Mo C. J. Youngblood 
Mississippi Power G Light Co. 
Lampton Bldg., Jackson, Miss B. M. Davis 
Mississippi Power Co 
Gulfport, Miss V. J. Daniel, Jr 
Modern Light G Equipment Co 

$812 S. Wabash Ave 

Chicago, Ul! M.L. Offenberg 
Moe Light Division 
Thomas Industries Inc 
Ft. Atkinson, Wis Nelson Bleisch 
Monongahela Power Co 

$10 Fairmont Ave 

Fairmont, W. Va 


Monroe Electric Co 
57 W. Ontario St 
Chicago 10, Il Albert Kahn 


Monsanto Chemical Co 

Plastics Division 

Springfield 2, Mass Eli A. Haddad 
Montana-Dakota Utilities Co 
831 Second Ave. § 
Minneapolis 2, Minn. W. L. Hayes 
The Montana Power Co 
10 E. Broadway 

Butte, Mont D. J]. McGonigle 
Morlite Equipment Co. 
P.O. Box 106 
Girard, Pa Finley ]. Gordon 
Multi Electric Mfg. Co 
1223-43 West Lake St. 
Chicago, Il Leo J]. McDonald 
Mutual Sunset Lamp Mfg. Co 
233 Fifth Avenue 

New York 16, N.Y Morris Thau 


ed on page 36A 
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announcing 
the New EXTRU-LITE* Pattern R-7 
RRRRRRRRRE 


our famous plastic low brightness 
lensware — NOW extruded ina 
Brand NEW PATTERN. 


Pattern R-7, with optically engineered 
hexagonal pyramids, permits the light 
to enter at all angles from the light 
source. It diffuses and refracts the light 
onto the work surface with a low 
brightness that is highly desirable for 
all types of visual tasks. 


This 6-sided prismatic pattern controls, 
directs and reflects the rays to 

provide a glareless, more uniform 
light distribution. 


ss 


PORRERE CCC. 

# a 5 || 
jisisees 7 
Sidisées 


BRIGHTNESSES wax ave) 


4 a 


CRottwise eo ... 


ene REN IMPORTANT! Superior Advantage of Pattern R-7 over other 
a ‘ rhe co hexagonal shapes: The secret of positive light control is in 
— the raised prisms—it's outstanding in more ways than one. 


Available immediately from stock up to 24” wide in Poly- 
styrene or Acrylic. 


Write or call our Dept. BK at our factory or our Sales Offices 
listed below today for Sample of Extru-Lite R-7. It’s tougher, 
safer, and lighter than other materials. 


DEGREES FROM NADIR 


a THE ROTUBA EXTRUDERS, INC. 


A DIVISION OF WALIOWN PLASTICS ine 
AKERS OF P t 
437 88th STREET, BROOKLYN 9, NEW YORK « SHORE ROAD 8-5458 
Additional Offices Stanley Winton R. L. Bouse Co 
6434 N. Seeley Ave Kimberton, Pa. (Phila 


Chicago 45, Ill 
ROgers Park 4-6188 
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The Narragansett Electric Co 
280 Melrose St 
Providence 1, R. I 


National Electric Wholesalers, Inc 
44 Georgia Ave. N. W 
Was gt Dd. ¢ 


Neo Ray Products Inc 
5 E. 22nd Se 
New York 10, N. ¥ 


Newark Electric Fixture Co 
288 S. 19th St 
Newark 3, N. J 


New Bedford Gas G Edison Light Co 
6938 Purchase St 
New Bedford, Mass " 


Henry Newgard G Co 
4700 W. Fullerton Ave 
Chicago 39, 1] 


New jersey Power G Light Co 
Madison Ave. at Pur bow 
Morristow N. J 


New Orleans Public Service Inc 
$17 Baronne St 
New Orleans. La E.N. Avegne 


N. Y. State Electric G Cas Corp 
62 Henry St 
Binghamton, N.Y 


Niagara Mohawk Power Corp 
$00 Erie Bivd. W 
Syracuse 2, N. ¥ 


NL Corp 
1901 I 


Noland Co. 

th St. & Virginia Ave 
New] News, Va 
North Central Electrical Distributing Co 
2001 Broadway St., N. E 
M eat si3.M 


Northern Electric Co. Ltd 
Dorchester St. W 
Montreal, Que 


Northern Indiana Public Service Co 
2 Hohman Ave 
H | 


Northern Light Co 
7 N. Water St 
Milwaukee 2, W 


Northern States Power Cc 

M eapolis 2, Mir 
Northland Electric Supply Co 
2 s . t se 


M eat s4, Mis 


Neva Scotia Power Commission 
P.O. Box 9 
Ha s N.S 


NuAvct Lighting G@ Mfg. Co 
2% West t South 


Salt Lake City 4, Uta 


0 


Ohio Edison Co 


Ak sO 


Ohio-Midiand Light G Power Co 
Canal, Winchester, O 

The Ohio Power Co 

301-315 Cleveland Av 

Canton 2, Ol 

Oklahoma Cas G Electric Co 
Box 198, Okla ma Lity 
Omaha Public Power District 


Bidg 
Omaha 2. Nebr 


Electric 


Orange and Rockland Utilities Inc 
Nyack, N.Y Schaab 
Owens-Corning Fiberglas Corp 

Fifth Ave 

York, N.Y 


P 


Pacific Associated Lighting G Mfg. Co 
837 Folsom St 
San Francisco, Calif 
Pacific Gas G Electric Co 
45 Market St 
San Francisco 6, Calif Doer+ 
Pacific Power G Light Co 

S. W. Sixth Ave 
Portland 4, Ore 


Paramount Industries Inc 
G 80 Ballenger Rd 
Flint, Mich 


Pedersen G Tilney, Architects 
21 E. 40th St 
New York 16, N. ¥ 


Peerless Electric Co 
76 Ff som St 

San Francisco 5, Calif 

Peerless Electric Ltd 
85 Fullum 

Montreal 36, Que 


William Penn Fluorescent Light Mfg. Co 
426 E. Allegheny Ave 
Philadelphia 34, Pa 


Pennsylvania Electric Co 
222 Levergood St 
lohnstown, Pa 
Pennsylvania Power Co 

+E. Washington St 
New Castle, Pa 


Pennsylvania Power G Light Co 
Hamilton St 


\ Pa 


The Perfeclite Co 
7 East 40th St 


( oO 


Ptaft G Kendall 

tf indrv St 

Newark, N. J 

Philadelphia Electrical G Mfg. Co 
8.56 N. Sist St 


adelphia 21, Pa 


Philadelphia Electric Co 
Chestnut St 
a5, Pa 
Phoenix Glass Co 





Retired Membership 


reduced 
i the con 
mailings. 
he r, Re 
(Associate 


red; Fe 
Member, Retired , <6 


inter 
ested should ! inicate with 
the (tl,ener 


He siquarters, 


New York 17, I 











Pierce Electric Co. 
167 W. Adams St 
Chicago 6, Il. John H. Pierce 
Pittsburgh Corning Corp 
Port Allegany, Pa Howard Kingsbury 
Pittsburgh Plate Class Co 

| Gateway Center 

Pittsburgh 22, Pa R. G. Whittemore 
Pittsburgh Reflector Co 

P. O. Box 432 


Irwin, Pa Vincent Oswald 


Plant Engineering Magazine 
{08 E. James St., Barrington, Ill. Vernon Kempf 


Poindexter Electric Co 
433 Delaware St. 

Denver, Colo Robert J. Walsh 

Portland General Electric Co 

621 S. W. Alder St 

Portland, Ore. T. W. Fitch 

The Potomac Edison Co. 

+) E. Washington St. 

Hagerstown, Md. J. P. Coblentz 


Potomac Electric Power Co 
129 E. Street, N. W. 
Washington 4, D. C George Bisset 
Powerlite Devices Ltd 

+4 Atomic Ave. 

Toronto 18, Ont W. L. Hawley 
Precision Light Corp 

P. O. Box 256 

Dunellen, N. J W. T. Calcagno 


Prescolite Manufacturing Corp 

229 Fourth St. 

Berkeley Calif W. D. Runswick 
Progress Electric Supply Co. 

18225 Schaefer, Detroit 35, Mich. Don Kaplan 
Progressive Products Co. Inc. 

1615 Milwaukee Ave 

Chicago 31, Ill E. George Goddard 


Public Service Co. of Colorado 
900 15th St 
Denver |, Colo H. T. Rankin 
Public Service Co. of Indiana Inc 

00 E. Main St 
Plainfield, Ind Robert McMurrey 


Public Service Co. of New Mexico 

P.O. Box 1360 

Albuquerque, N. M O. W. Peddy 
Public Service Co. of Oklahoma 

rv. O. Box 2 

Tulsa, Okla D. J]. Frandsen 


Public Service Electric G Gas Co. 

80 Park Place, Newark, N. J S. A. Moore 
The Public Utilities Commission 

I 


Public Utility District No. 1 
Snohomish County, P.O. Box | 
Everett, Wash 


Puget Sound Power G Light Co. 
{ Washington Bidg 
t Was! 


Purchase Electric Supply Co 
7 Ottawa, N.W 
Grand Rapids 2, Mich 


Pyle National Co 
Steeber Mfg. Co 
$34 N. Kostner 


1g I 


Division 


2 


Quadrangle Mfg. Co 
42 S. Peoria St. 
Chicago 7, I 


D. E. Worrell 


Continued on page 38A 
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No. 4213-P No. 3807 No. 2001 REAR 
ALUMINUM FLOODLIGHT au aie) Batele) tlc hts SERVICE FLOODLIGHT 
a 
MZ — —— 
1 | > & 
7 
. _-_ te 
> 
\ ao 4b 
an 444 =» 
No. 560-30-3 No. 115-40-58 No. 199-Series No. 4411-P No. 5442 No. 5452 
RIGID POLES HIGH STRENGTH HINGED POLES ECONOMY FLOODLIGHT ULTRA-LITE QUAD-OVAL LUMINAIRE 
, 


Everything in outdoor lighting 
equipment from one reliable source 


Send for the comprehensive Revere Catalog that lists hundreds 
of outdoor lighting products, applications and specifications 


Revere’s 136-page outdoor lighting catalog shows you appearance and peak lighting efficiency . . . structurally- 
the industry’s widest range of outdoor fluorescent, in matched for strength, balance, trouble-free installation 
candescent and mercury luminaires, as well as poles and and easy maintenance. Write today for your copy of this 
accessories. Revere equipment is design-matched for best easy-reference catalog of outdoor lighting equipment. 


clyde Aigaglncctiiel - oe vo oe 


pene veseuiy" a Co. } nue ¢ Chicago 48, Illir suburban Nile 


" hy Dring 4.1 T sram \ n 
NI les 7-608 " e: SPring 4 egra VUX Nile 





No. 8650 Series No. 9946-V 
FLUORESIGN LUMINAIRE HIGH LEVEL AREA-LITE 


















No. 2633-8400 
UNITIZED ENDOVAL 








No. 2274 No. 250)-B250 No. 6823-NFH 
ENDOVAL URBANOVAL QUARTZOVAL "500 


No. 2513-B175 
UNITIZED URBANOVAL 
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Quebec Hydro- Electric Commission 
107 Craw ww. W 
Montreal, Que 


Quebec Power Co 


P. ©. Bow 
Quebec, Que 


Rab Electric Manufacturing Co., Inc 
s 


605 + wZ 


Bronx “4. N.Y 


Radiant Lamp Corp 
$00 Jeclliff Ave Newark 8, N. ] 


G. A. Rate! G Co 


) W. Lawrence 


Chicage 25. |! 


Rambusch Decorating Co 
Ww trh “wt 
New York, N. ¥ 


" Raybro Electric Supplies, inc 
P.O. Rox 15 Tampa !, Fla 


Rest-Clow Manufacturing Co., Ltd 
600 Pare Street 

rown of Mt. Roya 

Montr oO 


Revere Electric Mtz. Co 
l 


Revere Electric Supply Co 
W. Wa x Bivd 


ago iz.t 


Robert Manufacturing Co. Inc 
” 1D (.len Ave 
Lodi, N. J 


Rochester Gas G Electric Corp 
89 Fast Av 
Rochester 4, N. 


Rohm G Haas Co 
W.Va Zz 
Phila t Pa 


Rosemount Industries Ltd 
z NMierean Mt 
Montrea Que 

Ruby Philite Corp 

32-02 Queens Bivd., 


Long Isla 


Rumsey Electric Co 


james E. Rust Electric Co 
“ nk Bivd 


Ryall Electric Supply Co 
627 W th Ave 
Denver 4. Cx 


Sachs Electric Corp 
P.O. Box 96. St. Le 


Safeway Stores, inc 
Store Design Dept 
Oakland 4, Calit 


St. joseph Light G Power Co 
20 tram ‘ 
St. Joseph 2. Mo 


Salt River Project 
). Box ys r 


Sandee Mfg. Co 
harlow Ave 
I 


San Diego Gas G Electric 
P.O. Rex 1851 
San Diego !2, Calif 


Saskatchewan Power Corp 
739 Cornwall St 
Regina, Sask 


Savannah Electric G Power Co 
P.O. Box O49 


Save Electric Corp 
615 tronmt St 
loledo, Ohio 


O. V. Scott Electric Co 
641 “Mewart Ave., 5.W 
Atlamta, Ga 


Albert Sechrist 
wr Neca St 


Denver, Colo 


Senior Fluorescent Inc 
ith St NW 
Atlanta, Ga 


Service Electric Co. 
oli» ~eeth Ashland 
Chi agw. tl 


Shaida Manufacturing Co. Inc 
Box 7 
Burbank, Calif 


Shamrock Electric Co., Inc 
Ww Foster Ave 
I 


Shawinigan Water G Power Co 
There hester St. W 
Montrea Que 


The Sherwin-Williams Co 
Pronpect Ave. N. W 


Clevelam Ohio 


silvray Lighting, Inc 
R.A... Bidg., Radio City 
New York 20, N.Y 


The Simes Co., Inc 
‘ th Ave 
ege Point, L. I., N. ¥ 


Sinko Manufacturing G Tool Co 
7310 W. Wilson Ave 
Chicago $1, Ill 


Smithcraft Corp 
217 Everett Ave., Chelsea 5 Mass 


Smoot-Holman Co 
P 0). Rex 40907 


nglewood, Calif 


Sola Electric Co 
Busse and Lunt 
Fik G r ! 


\ 


Solar Electric Corp 
Warr Pa 


Solar Light Mfg. Co 
iin N. Ashland Ave 


Solux Corp 
. 7 Moly Ave 


W oodside 1 N.Y 


Southern California Edison Co 
W bilths 
Tom Angeles 55, Ca 


Southern Canada Power Co. Ltd 
Come st 
Ml treal. QO 


Southern Colorado Power Co 
Bheox Pueblo, Cok 


Southern Indiana Gas G Electric Co 
v0). Bex 


Evansville 


Southern Lighting Mfg. Co 


W. B. Clipsham 


James Averett 


Leonard J. Carlon 


Harold Zwitt 


William Shalda 


Gardner M. Simes 


Paul J. O'Connell 


J.J. Smi 


4. Hobbs 


y E. Dahlin 


Pemberton 


K. Graham 


Dan Pohlar 


Southwestern Electric Power Co. 
Box 1106, Shreveport, La. 


Southwestern Public Service Co. 
P.O. Box 1261 
Amarillo, Texas 


Spear Lighting Fixture Mfg. Co. 
6! Clymer St., Brooklyn I!, N. 


The Spero Electric Corp. 
20500 St. Clair \we 
Cleveland 17, Ohio 


Standard Electric Co 
?. O. Box 808 
Pontiac, Mich. 


The Starbuck Sprague Co 
67 Watertown Ave. 
Waterbury 20, Conn. 


Steel Craft Fluorescent G Stamping 
191 Murray St. 
Newark 5, N. J. 


Sterling Electric Co 
44 South 12th St. 
Minneapelis 3, Minn 


Sterling Reflector G Mig. Co 
3249 West Grand Ave 
Chicago 51, 10 


Sterrett Supply Co 
1538 Baldwin 
Corpus Christ Texas 


ticklor Electric Supply Co 
Wainut St. 
Hartford 5. Conn 


tonco Electric Products Co 
1383 Monroe Ave 
Kenilworth, N. J 


Suburban Electric Co. 
157 Pleasant St. 
Malden. Mass Wa 


Summit Electric Co 
1405 W. Diversey Parkway 
Chicago, I! 


Sunbeam Lighting Co. 
777 E. 4th Place 


E. F. Graham 


Thomas Lynn 


Fred Kasher 


dhe Cohen 


E. A. Madison 


Co. 


drihus Meister 


Fred Garling 


inion Oberhuber 


H.W. Spence 


rren K. Lewellen 


W.S. Arbetter 


Los Angeles, Calif Herbert L. Krieger 


Sun-Ray Fluorescent Co 
125 So. Michigan Ave 
Chicago 16, Il 


The Superior Electric Co 
83 laurel St 
ristol, Conn Wil 


Supertest Petroleum Corp. Ltd 
13 Richmond St.. London, Ont 


Sylvania Electric (Canada) Ltd 
6233 Cote de Liesse Road 
Montrea Que 


Sylvania Electric Products Inc 
60 Boston St 
Salem, Mass 


Tampa Electric Co 
P.O. Box Ill 
lampa !, Fla 


Tarnow Electric Supply Co 
15 E. Milwaukee Ave 
Detroit, Mich 


Frank C. Teal Co 
$222-24 E. Jetlerson 


Detroit 7, Mich 


Texas Electric Service Co 
Flectric Bide. Ft. Worth |, Texas 
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Jerome Gimbel 


tam P. Carpenter 


W.C. MaciInnes 


Nathan Tarnow 


Harold C. Smith 


O.G. Carison 
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Even if you ripped out half your fixtures... 


a 


you'd still get more light with Sylvania VHO Powertubes! |. 


Or you could get 2/2 times more light with the same number 
of fixtures you now have! Sylvania VHO (Very High Out 
put) Powertubes are that much brighter than standard flu- 
orescents. Yet they're only 12” in diameter. Light in weight Only Sylvania gives you this Certified Performance 
Easy to maintain (smooth tubular surface doesn’t have Policy. It's your assurance of lowest TCL (Total 
Cost of Lighting), which means cost of lamps plus 
power plus maintenance. Get the pluses Sylvania 
And every one comes with this exclusive money-back guar- I P f 
ntee: “If at anv time Svivan Fluorescent Lamp fails in offers. Call your representative now. Or write Lighting 
~— =o ea 8} ana uorescer amp fa Division, Sylvania Electric Products Inc., Dept ol, 
your opinion to provide better performance than any other 
brand fluorescent lamps, on the basis of uniformity of 


60 Boston St., Salem, Mass. In Canada: Syly 
4 ™ . » 4 ’ 
L > 4 Rte 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS \sx3) 


SEPTEMBER 1961 


performance, uniformity of appearance, maintained bright- 
ness and life, it may be returned to the supplier for full 
refund of purchase price.” 


nooks and crannies to catch dust which dims light). 


inia Electric 








Texas Power and Light Co. 
P. O. Box 6551 
Dallas 22, Texas 


Thompson Electric Co 
P. O. Box 873 
Cleveland 22, Ohio 


Toledo Edison Co 
Edison Bidg., Toledo 4, Ohio 


Toronto Hydro-Electric System 
14 Cariton St 

Toronto 2, Ont Wilson J. Wylie 
B. M. Tower Co., Inc 

Dewey St., Bridgeport 

Trans-Lite, Inc 
P.O. Box 7 
Milford, Contr 


Tri-Part Mfg. Co 
$59 S. Jessie St 
Pontiac, Mict 


Union Electric Co 
S15 N. 12th Blvd 
St. Louis Mc 
Union Metal Mfg. Co 
Cantor or 
Unistrut Corp 

4118 Monroe Ave 
Wayne, Mich 


Unistrut Products Co 
33 Washington B 


( ig I 


The United Illuminating Co 
80 Temple St 
New Haven 6, Conn 


Universal Lighting Products, Inc 
5 Bergenline Ave 


Westwood, N. ] 


Universal Mfg. Corp 
29.51 E. 6th St 
Paterson, N. J 


Upper Midwest Chapter, N.E.C.A 
06 Foshay Pr 


M ecapolis, M 


7 we 


Utah Power G Light Co 
Box 


> Lake ¢ 


89a 


Vancouver Lighting C 
| ‘ 


} 


john C. Virden Co. 
209 Euclid Ave 
Cleveland 3, Ohio 


john C. Virden Ltd 
19 Curity Ave 


Toronto 16, Ont Cyru 


Virginia Electric G Power Co 
Richmond 9, Va W.1. Doibea 
Voigt Co. 

634-38 N. Carlisle St 
Philadelphia 21, Pa 


Voltare Tubes, Inc. 


44 Cross St., Norwalk, Conn Miles Pennyback 


W 


Wadeford Electric Co 
205 W. Wacker Dr 
Chicago 6, Il. 


Wakefield Lighting Division 
Wakefield Corp 
Pr. O. Box 195 
Vermilion, Oh 


Wald G Zigas 
E. 39th St. 
New York 16, N. Y 


Warren Electric Co 
P.O. Box 2594 
Houston, Texas 


The Washington Water Power Co 
P. O. Drawer 1445 
Spokane 6, Wash 


The Welsbach Corp 
Walnut 
adelp! Pa 

Western Massachusetts Electric Co 
74 Brush H Ave. 

W tS eficild, Mass 


Westinghouse Electric Corp 
716 W. 58th St 
veland 2, Ohio E. ¢ 
Westinghouse Electric Corp., Lamp Division 
BRioomfield, N. ] Marshail N. Watern 


Westinghouse Electric Supply Co 
Gateway Center. P. O. Box 448 


Pittsburgh 30, Pa loseph W 


West Penn Power Co 
Cal H D 
rg. Pa 


Wheeler Reflector Co 
Div.. Franklin Research G Development 


Corp 
H M i RI 


DeFe 


Huerkam 


E. Birt 


re 


C. J. Frank 


er 


H. H. Lundberg 


4 


> 


an 


Wheeling Electric Co. 
51 Sixteenth St. 
Wheeling, W. Va. M. J. Barth 
Dick White Lighting, Inc. 

426 So. Third St. 

Minneapolis 15, Minn Donald D. Olson 
White Way Electric Sign G Maintenance Co. 

1317 Clybourn Ave. 
Chicago 10, Ill. Martin Davis 
Wholesale Electrical Supply Co. 

7345-51 S. Cottage Grove Ave. 

Chicago 19, I! Raymond D. Arenberg 
Wide-Lite Corp 
P.O. Box 191 
Houston |, Texas D. L. Calmes 
Wiedenbach-Brown Co 
lll Eighth Ave. 

New York 11, N. ¥ W.¢ 


Inc 


Stockberger 


RG W Wiley Inc. 
119 Dearborn St. 
Buffalo 7, N. Y. Robert C. Graves 
H. E. Williams Products Co 

109 S. Main St. 

Carthage, Mo 


Wilmot Castle Co 
P.O. Box 629 
Rochester 2, N.Y 

]. A. Wilson Lighting 
280 Lakeshore Rd. 
Toronto, Ont 


Ltd 
]. Carl Wilson 


The Windsor Utilities Commission 
Hydro Division 
149 Chatham St. W 


Ont 


The Wiremold Co 


tford 1 Cor 


Wisconsin Electric Power Co 
rvice Bldg 
Milwaukee 1, Wis. 


Public Se 


Wisconsin Power G Light Co 
> W. Washington Ave 
Madison 1, Wis M. R. Norton 

Wisconsin Public Service Corp 

Green Bay, Wis 4.G. Bur 
Work-O-Lite Co 

22 Cortlandt St 


Belleville, N. J Jack Siegel 


Z 


Zenith Electric Supply Ltd 
85 Bridgeland Ave 
Toronto 10, Ont 





New IES Lighting Fundamentals Course 


To Be Published Next Month 


ae , 
desiened 


nel tals Course 


as asp ral bound 


facts of light’’ based on LES prin 


i ly rhting té xtbo cor handbor 
hye obtained bv 


445 East 47th St.. N 


7, N. ¥ 


YT published bv the 
Education, con 


hard 


Lighting 

eover 
me years ago 

se by students and instru 

pl It is not intended for 

lr iiuminating engineering 

Offic 
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Gotham Lighting Corporation’s new catalog, qusi out, 


contains 110 pages of photographs, detailed drawings, 
and technical data relating to Gotham’s more than 
880 lighting units . . . candlepower distributio 
Curves, rapid estimate charts, coefficients of utiliza 
tion and efficiency. Gotham invites you to order your 
copy now. Write to: Gotham Lighting Corporation, 


37-01 THIRTY-FIRST STREET, LONG ISLAND CITY 1, NEW YORI 





MONOTUBE POLES 
FOR AIR FORCE ACADEMY 


ROADWAY leading trom the North Gate 


Installations 
throughout the country 
prove Monotubes offer 
the utmost in styling, 
strength and service. 


UNION METAL 


The Union Metal Manufacturing Co. 
Canton 5, Ohio - Brampton, Ontario 





Monotube Engineered Lighting Poles 
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plaza lite 
modern 
in every 
concept... 


From the J. H. SPAULDING COMPANY fluorescent 
floodlighting that is architecturally compatible with 
today’s contemporary center designs . 

modern in every concept, here’s why 

LOW INITIAL COST... no more expensive than 
mercury vapor and adapts to 480 volt systems 
SUPERIOR COLOR RENDITION... not the 

weak ghostly blue of mercury vapor. 

POWER SAVING ... 72 lumens per watt compared 
to 54 lumens per watt for mercury vapor means 
twenty dollars per year savings in energy costs 
STRENGTH... PLAZA LITES withstand 75 mph 
winds with a safety factor of 2.0 

NEW AND DIFFERENT at last the oppor- 


tunity to give your center the look of distinct 

















:.. = > pouldis COMPANY = DIRR STREET, CINCINNATI 23, OHIO 
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More seeing comfort by design... 


NEVER BEFORE, SQ MUCH SEEING COMFORT [ a 
AT SO LITTLE COST in a Plastic-enciosed [ ucrrme 7S . 7 \ miller | 


Fluorescent Fixture for Surface Mounting 








® Two lamp, 4’ and 8’ lengths; Rapid Start and Slimline. Clear Acrylic 
r light stable Polystyrene lenses. 13° width 

® Self Hinging Plastic Enclosure for Each Lamp supported on both edges 
by ontinvous flanges in channel—Easy to Maintain—No Sag 

® Cooler Lamp and Ballast Operation—each lamp has its individual 


compartment widely seporated by exposed metal channel which acts 


a heat dissipator 
Cpticompfert’ BY DESIGN 


This altogether new and different looking fixture Another Miller First! Twin compartments separate 
is a precision lighting tool, optically designed and house each of Duplex-a-lite’s two lamps in a 
for optimum seeing comfort and economy .. . a unique manner that enables the optically de- 
performance feature we call Opticomfort. Du- signed, prismatic lenses to limit and control most 
plex-a-lite controls and evenly distributes the of the light within the highly critical 45°-90° 
right amount of the right kind of light where it’s viewing zone. This assures optimum seeing comfort, 
or Opticomfort. Ceiling and center channel cover 
are softly illuminated. Enclosures of rigid plastic 
require no shadow-cousing interior framework. 


needed most . .. puts more usable light on the 
work or merchandise—less in the eyes. It is 
especially suitable for schools, offices, publi 
buildings and stores . . . wherever there’s a need Trademark Patent Pending 
for seeing comfort over prolonged periods of time. 


A truly unique combination of fresh, trim 
appearance and seeing comfort at a modest price 


1 natural for on-the-ceiling mounting in 


- wer buildings where ceilings are low THE miller COMPANY 


7 
. , . . MERIDEN, CONNECTICUT e UTICA, OHIO 
For complete information, write Dept 661 3S, eal! er 


or contact your Miller Representative SINCE 1844 


Trade wu 





Sheffield’s custom designed diffusers 
help fixture manufacturers 


ZA Ways nique tioning stecte 


--TU-TONE* 


wrap-arounds provide unique 2-color effect 
with prismatic bottom for more efficient 
down-light. 


High Efficiency --DIRECTO-LITE* 


wrap-arounds have prismatic sides and 
bottom for maximum light transmission 
and efficiency, yet have excellent 45- 
degree cut-off for directional light con- 
trol and low surface brightness. 


Break Resistance 
--FROST-WHITE* en 


extruded diffusers and side panels 
resist breakage, have non-reflect- 
ing surface finish. 


Light Stability 


Break resistant 


FROST-WHITE-X* 


extruded or vacuum formed diffusers are 
guaranteed against discoloration up to 50,000 
lighting hours. 


Whi h SHEFFIELD diff Long experience in diffuser design ma- 
IC | user terials selection and color matching enables 
our engineers to suggest designs, select the 
is BEST f ? proper styrene and modify its color to meet 
or you > the requirements of your application. 
Sheffield is the only extruder offering all these diffusers and services. They 


are readily available to you upon request. Direct your inquiries to: Sheffield 
Plastics, Inc., Dept. 14-B Sheffield, Mass. 


First in Plastics for Lighting 


HEFFIELD PLastics, INc. 


SHEFFIELD, MASS 


SALES OFFICES 
New York, N.Y. 108-3760 © Drexel Hill, Philadelphia. MA6-4762 @ Chicago: Bill Brown Sales Co. Inc. IR 8-8980 @ San Francisco: Courtney Associates JU 5-5010 
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ALZAK PROCESSED REFLECT 








A superior Aluminum Reflector that 
maintains its brilliant reflective 
powers even after many years of use! 


Practically every Major League 
Ball Park insists on Major Quality 
Alzak Reflectors. 


Lighting engineers usually specify 
a reflector that maintains its high 
degree of reflectivity after many 
years of use—a reflector that is 


practically maintenance free. 


Major Manufactures Quality Mai zak Refl d 
Alzak Reflectors for nearly — Alza effectors do not 


all in-door and outdoor light- 
ing requirements. have demonstrated through the 


Specify Major on your next years to be the STANDARD in 


lighting installation. the industry. 


rust, tarnish, chip or peel and 


Send for FREE Major Brochure on the 
Story of Alzak Reflectors. 





the MAJOR 
name in MAJOR EQUIPMENT COMPANY 


QUALITY 4603 Fullerton Ave. - Chicago 39, Illinois 
REFLECTORS SPaulding 2-7600 
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U.L. 
APPROVED 
For use under 

sprinkler systems 


Tunnel Test 
Rating — 20 


Ageless in beauty versatile in performance, Wilson 
Illuminated Ceilings are rapidly becoming the architect 


favorite lighting tem for new « 


bal IRCLGRID non-b irning vinvl louvers feature thousan 
of tiny circles in transmitting soft diffused light, permitting 
to 200 toot candles. CIRCLGRID 2° x 2 
and 2° x 4 inels consist of two non-combustible sheets of 


intensities rang 


rigid viny! electrically welded for great structural 
trength 
These poy 


for metr 


standards 


1coustical properti 


J. A. WILSON LIGHTING 


Peninsula Drive 
ERIE, PENNSYLVANIA 


ENGLAND, I! X Shel Electrica 
SOUTH AFRICA, New 
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Contribute to the Superiority of 


WILSON VY minaled C Chlings 


*CIRCLGRID — 


VNon-burning, rigid vinyl! louvers 


*LUMATRAX — 


Ultra-narrow ('/2 quick-mounft suspension systen 





mstruction or rel ghtir 9 


J. A. WILSON LIGHTING LTD. 
280 Lakeshore Road 
TORONTO 14, CANADA 


« AUSTRALIA, Greendalk 


« Mexico, 0 




















xX PERMA TONEg 


Ye 








Fixture Manufacturer: Westinghouse Electric Corp. @ Extruder: KSH Plastics Corp., 10212 Manchester, St. Louls 22, Mo. @ Photo taken in Gateway #4 Bidg., Pittsburgh, Pa. 


More Lustrex perma tone is used for lighting fixtures than any other ultraviolet light-stabilized styrene 
In crystal, clear white and a complete color range, perma tone exceeds IES-NEMA-SPI JOINT specifica- 


tions for ultraviolet light-stabilized styrene. With perma tone you can create low cost areas of illumina- 
tion with good diffusion, dimensional stability, and uniform light distribution. Use of perma tone assures 
color stability, 2 to 3 times greater resistance to yellowing under ultraviolet light. Its light weight makes 
tor easier handling, installation and maintenance. New Impact Lustrex 

perma tone provides extra toughness and flexibility for snap-fitting to metal 

parts, high resistance to abnormal abuse, lighter weight through thinner 
walls. For free technical report on both regular and impact Lustrex perma 
tone styrene, including accelerated aging test results and other valuable 
data on styrene in lighting fixtures, write to Monsanto Chemical Company, 


Plastics Division, Room 833, Springfield 2, Mass ° 
MONSANTO orieinator in PLASTICS 
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A new protected lighting fixture for 


ASSEMBLY LINE 











LIGHTING 





New high-level lighting assures higher quality 


products and increases production efficiency! 


Industry has found that this high-level, high quality lighting is an 
important factor in increasing the standards of workmanship and 
greatly reduces the rejections on final inspection of their products 
It's common knowledge that adequate lighting also reduces strain 
and fatigue among workers and contributes greatly to safety and 
employee morale. 


These and many other features found in Paramount quality lighting 

fixtures are why they pay for themselves quickly. 

® Lighting levels of 500 foot candles * Separate ballast channel for 
readily achieved efficient lamp operation 

® Fully gasketed to keep out dirt and * Versatile — engineered to operate 


dust either two or four 1500 Ma lamps 


Easy access to lamps — hinged Adaptable for use in continuous 
shield attached with spring latches rows or specific inspection locations 


Heavy translucent acrylic shield Conducive to fast rearrangements 
framed in stainless steel — light, in assembly line 

unbreakable and lifts off for * Approved by Underwriters’ 
cleaning Laboratories 


DO YOU HAVE A LIGHTING PROBLEM? Paramount engineers stand ready to 
devote their extensive background in lighting design and development to solve 
your lighting requirements 


FOR FURTHER INFORMATION — SEE YOUR DISTRIBUTOR 
OR WRITE DIRECTLY TO — 


PARAMOUNT 


G-1080 BALLENGER ROAD -« 


INDUSTRIES, INC. 


FLINT. MICHIGAN e« PHONE CEdar 5-6922 





L TEMPLE, SAN FRAN 


Te a oh celliol ol Mi Micli@i irs. MGM oceliiel> lt Maelilelile Mises 
100 to 500 watts. Its ol(Tehtiale MN olae) ololailols  MMMlal atti ol -Mmulelalilare| 
means, exceptionally alte La) efficiency, plain ro] gan a@e)lela-le Mal 1-1 aumelale| 
minimum over-all height have made it a favorite with discerning 


Architects sare neers, Interior Designers relate MM sli-Jalcl man Ol -laelgel lola; 





MBUSCH 


PRICsH I ING 


13th STREET - NEW YORK 11, N.Y. 
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ANOTHER REASON WHY MEANS NEW 


PRODUCTS THROUGH PIONEERED ENGINEERING 


NEW KG K-38 


The smooth flat surfaces and extra sharp 
edges of the new K-LITE® plastic prismatic 
lens panel provide controlled lighting areas 
and new patterns for advanced decorative 
effects. 


In addition, the superior qualities of the 
entire K-LITE® series offers: 


@ greater strength than lenses of conven- 
tional material 


@ more rigid panels regardless of size 


@ no fade-outs. The top quality of acrylic 
or polystryene guarantee years of even 
lighting 


CHECK YOUR CATALOG SUPPLY AND SEND 
FOR THESE IMPORTANT ENGINEERING HELPS 
FROM K-S-H 


@ Comprehensive Plastic Lighting catalog 
complete with coefficients of utilization, distri- 
bution charts, brightness data, etc. 


@ Lighting Panel Area Calculator permits fast, 
accurate determination of square footage 
necessary for any lighting job. 


@ K-LITE® sample panels. See and test yourself 
the superior quality of K-LITE® lens panels. 


look toSb) for new products and 
keep abreast of new lighting trends 


For More information On The New K-8 Lens Panel write to 


® 
PLASTICS, INC. 


10212 Manchester 
St. Louis 22, Missouri 


A 


ew Pattems for 





A 


REPRESENTATION: Atianta . Chicago « Cleveland . Dayton « Detroit + Grand Rapids 
+ Indianapolis + Los Angeles « Milwaukee + St. Louis « Salem (Mass.) « San Francisco 


EXPORT: Roldan Products Corp., St. Louis 


ew Lighting Concepts 


PLASTIC PRISMATIC LENS PANELS 


@ LOUVRE APPEARING combination 
hexagonal louvre and prismatic control 


@ Extruded in standard modular sizes 








free 


guide 


TO 
PLANNING 
AND 
PROMOTING 


STREET 
LIGHTING 
PROGRAMS 








Here's help for those planning street lighting pro- 
grams. “‘A Bright City is a Safe City’’ contains 
charts and tables on traffic volume, light intensities, 
pole spacing, mounting heights and other valuable 
information. It also describes and illustrates re- 
lighting projects of specific cities and towns. Get 
YOUR FREE copy NOW! 


Published in the interest of better 


lighting for our streets and highways 


‘rican non worts comrant Wd 


ROCKWELL-STANDARD 





ADDRESS: DEPT. IE-9 


STREET AND AREA LIGHTING STANDARDS IN STEEL AND ALUMINUM 
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increased efficiency with more comfortable seeing from 


. 


C. E. Caveness, North American Aviation 
Electrical Engineer, and Robert H. Wad- 
dell of Smoot-Holman inspect completed 
installation of Perfect Vision® Luminaires 
in the Advanced Engineering Office of 
North American's Space and Information 
Systems Division, Downey, California 


WHY NORTH AMERICAN CHOSE “PVs” 


GLARE ELIMINATED. Perfect Vision® Luminaires (“PVs”) replaced a lighting system producing excessive glare 

HIGHER WORK OUTPUT. Maximum engineering efficiency demands maximum seeing comfort. 700 “PVs” provide 
an ideal working light level of 150 foot candles throughout the entire 30,000 sq. ft. engineering office shown above 

LESS FATIGUE. Glare and hot spots cause eye strain, fatigue, and reduced output. This low brightness 
semi-indirect lighting fixture eliminates them 

BETTER LOOKING FIXTURES. Slim, functionally designed Perfect Vision® Luminaires, in the words of North 
American, “have the aesthetics desired for office decor.’ 

NO HUM OR HEAT. High output, low noise ballasts are used. Suspended mounting assures cool operation 

EASY MAINTENANCE. Drop panels on fixtures make relamping fast, easy minimizing office interruptions 

CREDITS. Engineered by Walter Hanford and C. E. Caveness of North American’s Space and Information 


Systems Division Engineering Department. Electrical Contractor, James 0. Ashcraft, Long Beach, California 
Write for detailed information 


company ‘=> 


INGLEWOOD, CALIFORNIA @ ESTABLISHED 1915 
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NO COIL 
BURNOUT 


This patented Davis auto-transformer multi-dimmer 
coil has been the heart of all Davis Dimmers for almost 
five vears. During that time not one has had to be 
returned for replacement or re-surfacing. The Davis 
Commutator-type coil replaces flumsy wire windings 
with silver-plated “C” stampings. This construction is 
the key to long life and cool operation 


More than 2,000 Dimmers | Money Savers Dependable Performance 


| Maintenance costs are al- With this service record, 


There are now more than 
your Davis 


most eliminated because you know 
Dimmer will operate when 


2,000 of this new type r 
You need 


dimmer coils operating in the Davis Dimmer® coil is 
virtually indestructable. you need it. 


high school, college, pro- 
have nomore spoiled per- 


fessional and community Even untamed high school 


theatres throughout the students have been unable formances as a result of 


United States and Canada. to burn one out dimmer failure. 


norite 


For more information u 
ARIEL DAVIS MANUFACTURING COMPANY 


Department 6961 
3687 South State Street 
Salt Lake City 15, Utah Calgary, 


3648 Manchester Road 
{lherta, Canada 


Manufacturers of Davis Dimmers, Arielites and AD-LAB laboratory panels. Trained representatives throughout the United States and Canada 
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How You Can Eliminate Fluorescent 
Ballast Noise Problems in Your Buildings 


Today’s trend toward higher levels of illumination—increas- 
ing the number of fixtures, lamps, and ballasts, or increasing 
the wattage of the lamp/ballast systems—makes fluorescent 
ballast sound a more and more important building con- 
sideration. 

General Electric wants you to take full advantage of 
modern lighting levels. At the same time, you should assure 
yourself that you can solve any audible ballast “hum” prob- 
lems in your lighting installation with minimum attention 
and effort. 


ALL YOU HAVE TO DO'S... 

1. Check each lighting installation while it is still on the 
drawing board with the General Electric Sound Rating Cal- 
culator* (see below) to predetermine whether ballast noise 
will be a problem, and... 

2. Specify the appropriate General Electric sound-rated 
ballasts for the installation. 

That's it. By properly following this two-step procedure, 
you can predict and overcome potential ballast noise prob- 
lems before they exist. 

General Electric, with five years of highly successful ex- 
perience in the G-E Ballast Sound-control Program, is con- 
fident that this procedure will solve your ballast noise prob- 
lems. Here’s how the program works... 


THE GENERAL ELECTRIC BALLAST SOUND RATING CALCULATOR 
is based on data gathered from hundreds of lighting installa- 
tions over a period of many years. It provides a reliable in- 
dex of the magnitude of audible ballast sound when room 
variables such as size, ceiling materials, and number of fix- 
tures and ballasts are known. These calculations are keyed 
WD wos 


GENERAL ELECTRIC'S BALLAST SOUND RATING SYSTEM. This 
system, initiated by General Electric in 1951, establishes a 
rigid scale of sound magnitude. Most General Electric bal- 
last designs are carefully compared with this scale in actual 
fixture tests conducted in the only known anechoic sound 
chamber in the ballast industry. Each ballast design is thus 
“Sound-rated” “A” through “F,” .. . “A” being quietest, and 
“F” being least quiet. 

The sound-rating scale—and for that matter, the whole 
sound-control program—is not an industry standard. General 
Electric has established its own sound standards, and com- 
pares the performance of General Electric ballasts with 
these standards. 

But the Sound-control Program doesn’t end here. In or- 
der to give you further assurance that you get the “quiet” 
you specified, General Electric has established an elabo- 
rate... 


DAILY PRODUCTION SOUND AUDIT. A daily sample of pro- 
duction units is carefully compared in sound performance 
with the G-E sound-rating standard—under controlled con- 
ditions in the anechoic sound chamber. This close check on 
possible manufacturing variations means you get the kind 
of sound performance that your Sound Rating Calculator 
promised. The final element in G.E.’s Sound-control Pro- 
gram is... 


BASIC ENGINEERING DESIGN. General Electric ballast de- 
sign engineers are constantly examining today’s ballast 
circuitry, trying to further minimize the inherent magnetic 
“hum” of core and coil assemblies. An example of the re- 


* Copyright 1956, General Electric Co 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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sults of this engineering effort is the recently announced 
“A” sound-rated 40-watt, rapid-start line. This popular fam- 
ily of General Electric ballasts was granted a G-E “A” 
sound rating as a result of basic circuit design that pro- 
duced a smaller and quieter core and coil. 


Materials are also an important sound-control factor. 
For example, the resilient asphaltic filling compound used in 
General Electric ballasts maintains excellent sound-absorbing 
characteristics over the entire life of the product. The new 
General Electric Bonus Line? ballasts, using this proved 
asphaltic filling compound, are designed to provide protec- 
tion against objectionable ballast end-of-life leaking and 
smoking, without sacrificing any sound performance. 


All this means that General Electric is truly concerned about 
ballast sound—and is investing heavily so you can stop being 
concerned with it yourself. Mail the coupon today for your 
General Electric Sound Rating Calculator, and start using it 
immediately. For more details, ask your local General Elec- 
tric Ballast Sales Engineer, or write Section 403-02, General 
Electric Company, Schenectady 5, New York. 


Trade-mark of General Electric Company 


Ballast 20) > 
Calculatet 





GENERAL ELECTRIC SOUND RATING 
CALCULATOR 


This ingenious device was designed so you can always 
predict with 100° accuracy whether a lighting install- 
ation will present noise problems. You can use it for 
any indoor lighting application from extra-quiet broad- 
cast studios to noisy offices. On the easy-to-use circular 
slide rule you simply (1) dial in room “constant,” 
(ability of room to absorb noise); (2) number of 
ballasts and their sound rating and (3) given ambient 
noise level for your application. Steps 1 and 3 are 
immediately determined from tables which are part 
of calculator 





PLEASE SEND ME THE FREE BALLAST SOUND RATING 
CALCULATOR 


| sail coupon to: General Electric Co 
| Section F 4038-02, Schenectady 5, N. ¥ 


| NAME 


i 
COMPANY 


| 

; ADDRESS 
; CITY 

| STATE 

! 








Jute POLY LITE SHEETS 


NO TOOL CHARGES 
IMMEDIATE DELIVERY FROM STOCK 
AVAILABLE IN 1’x4’ and 2’x4’ SIZES 


SSA Za 


a“ 










.G.W HORIZON 1’x 4’ only 














rrr rrrrr 


add ball ba 


Whether it is one of these stock embossed 
lenses or an intricate multi-color extrusion . 


Whatever you require for your fixtures .. . $-40 


* Sandee Manufacturing Company 


735 South Karlov Avenue 
Chicago 24, Illinois 
NEvada 8-6655 


Sandee can supply your most exacting needs 


... promptly, accurately and economically. 


Write for our free brochure of lighting sections 


. . samples on request. 








What a beautiful difference 


P & K ALL-ALUMINUM 
LIGHTING STANDARDS 


can make in any community 


You're looking down Broadway, 
the main business street of 
Needles, California. Ordered by the 
City Council as part of a relighting 
program, the installation, made by 
the California-Pacific Utilities Co., 
consisted of twenty seven P & K 30 
foot tapered aluminum lighting 
Standards. As you can see from the 


Branch Sales Office: San Jose, California 


PFAFF & KENDALL 


photos above, the difference is 
immediately apparent. The result 
is greater safety for the community 
at night and the beautiful modern 
appearance of the new standards 
by day. Of course, no painting ever 
required. Why not write for P & K’s 
new brochure ALS-5 for a wealth 
of helpful information in your 
Street lighting plans. 


84 Foundry Street, Newark 5, N. J. 


In Canada: Powerlite Devices LTD., Toronto, Montrea/, Vancouver 
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Export Representative: Philips Export Co., New York, WN. Y. 
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Rules and Regulations Relating to 
the Use of Submersible Lighting 
for Swimming Pools, Reflector Pools 
and Display Fountains. 


Bulletin No. 17 

17.1 General—Effective as of this 
date, the use of 120-volt lamps when 
assembled in submersible lighting 
units, for the illumination of swim- 
ming pools, reflector pools or dis- 
play fountains, whether they are 
intended for side wall or pedestal 
mounting, is hereby prohibited. 

17.2 Voltage—The permissible 
voltage that may be applied to lamps 
used for such application shall not 
exceed 12 volts. 

17.3 Transformers—a. Step-down 
transformers used in conjunction 
with such lighting units shall be of 
the two-winding, isolating type and 
having a grounded metallic shield 
between the primary and secondary 
windings to prevent accidental con- 
tact between windings under fault 
conditions. b. Transformers shall be 
located remotely from the lighting 
units which they supply, and over- 
current protection shall be provided 
in both primary and secondary 
windings. 

17.4 Swimming pools, reflector 
pools, or display fountains presently 


under constrv ere 


FESAVER 


Even the deck box is gasketed 
husiness. watertight fore and aft. Keeps wir- 
ing bone dry. From surface slop, 


Underwater lighting is serious 


Deadly serious 


( — rs Ci S - 
utting corners can cost live conned tos Gasis Genie 


Precisely why the Stonco line is No wonder Stonco submarine 


solid cast bronze. Porosity-tested 
With a special low voltage trans- 
lights are available low voltage. 

Fish have to live too. 


former for safety plus. 


(We've tamed the high voltage 
Isolated it with a grounded shield 
that stops cross-over from primary 
to secondary. Harnessed it with a 
fuse factory-sealed to guard against 
do-it-yourself electricians. ) 


1961 STONCO ELECTRIC PRODUCTS CO., KENILWORTH, NEW JERSEY / Write for Catalog C. 





seeping water, or pool overflow 


lighting meets all the safety codes. 
Incidentally, even our fountain 
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mele §=ELECTRICAL ENGINEERS! 


automated Specify KLrxoN PROTECTORS 


on all Fluorescent 


| ig angie 2 Ballasts... protect 
yourself tog! &, 


cuts cost 
accidents Characterist f rotected ballast: 
S e . U r ty 4 S k S - bsiactee: Citsanets een Unprotected Ballasts 


| 


-- Normal Ballast Temp 





Protector Reset Temp 














MONO \ 
e2PROTECTOR CYCLING RANGE 
YO WR IAQAAAAL 





bailast failure, usually end of ballast life 

lamp rectification 

poor heat dissipation or installation error 
. one lamp out, some ballasts 


In the installation and operation of fluorescent fixtures (see chart) you can 
protect your own reputation and give your client important extra benefits at low, 
simply SPECIFY BALLASTS WITH KLIXON PROTECTORS! 


low cost 


KLixON” PROTECTORS ASSURE... 

@ Ballasts and fixtures that operate within UL temperature limits positive 
protection against overtemperature, overcurrent, or both. 

@ Cool running installations rapid response against overheat allows correction 
while contractor is still on job 

@ Maximum ballast life external faults can not cause dangerous overheating. 
When corrected, baliast operates normally again. An internal fault signals need 
for ballast replacement with protector keeping temperature at a safe level 
until this is convenient 

@ No dripping compound, fires or violent failures at end of ballast life 


These KLIXON benefits are not attainable with fuse protection. Ballasts under some fault 
conditions draw less than full rated current, still deliver light, but may have a case tempera- 
ture twice the allowable U/L limit for normal operation. Thus BALLAST OVERHEAT 
PROTECTION is a TEMPERATURE, not a CURRENT problem 


Ballasts equipped with KLIXON Protectors can be supplied to your fixture manufacturer by 
all six leading makers ballasts. Simply use specifications shown here. Write for full 


engineering details 


aa em 
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on at sunset — 
off at sunrise t tically PROTECTION SPECIFICATION 


h 105°C minimum under normal condi- 
ns in a 40°C ambient without opening the 
reuit to the primary winding, and after 
vening shall not reclose above 85°C. Fixtures 

1 f must be so designed that ballast coil tempera- 
that the peak temperatur tures shall not exceed the U/L limit of 105°C 
ycles may exceed this he na 40°C ambient 

w th 


e winding tempera 


ch 


n the first few « 
rot } 


must all 


METALS & CONTROLS INC. 
© hoaapbade de 8 5409 FOREST STREET + ATTLEBORO, MASS. 
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INSTRUMENTS 
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and day ¢ 
“Ee INCORPORATED 


TEXAS Je 
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LIGHT SHIELDS trom 


CRESCENT 
_ PLASTi¢s* 


meet 
your 3 big needs: 


QUALITY: PRICE-DELIVERY § 


2K ONE OF AMERICA’S 
LARGEST CUSTOM 
EXTRUDERS — suppliers 
for major national manu- 


facturers since 1949. 


Let us quote 

your current 
production parts 
or new part 
designs— complete 
technical and 


engineering services. 


CRESCENT 
PLASTICS, INC. 


955 Diamond Avenue 
Evansville 7, Indiana 
Phone: HA 4-791] 
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OPPORTUNITIES 











LIGHTING SALES ENGINEERS 


lighting sales 
\rchitects, 

Engineered line 
md = Ineandescent 
hard-hack catalog 
Many terri 
resv'me, State 
1241 E. 450) 


Manufacturer since 1895 desires 
engineers with following 
Engineers, Disxtributors 
of Commercial Fluorescent 
lighting fixtures. 78-page 
Cerning and Holophane diffusers 
tories open. Forward complete 
ines carried. The Kayline Co 
Cleveland 14, Ohio 


among 
ete 


AGENTS WANTED 


represent line of formed diffusers and new 
for ceilings and fixtures. Backed 
by program of national a‘lvertising and guar 
Must now contacting fixture manu 

Some territories «till open. LIGHT 
Box 7211E, Oakland 1, Calif 


To 
ens units 
antees he 
facturers 
ONICS 


REPRESENTATIVES WANTED 


is Ceiling representatives wanted for 

WoopD-BFAM minous cei 

ALLOP-CEL, TEXTUR-CEL, INTRA 

INTRA-TEX aluminum louvered 

Heavy architect-designer promotiona 

gc in Architectural Record and Interiors 

month. Engineering literature for 

tinuous specification by architects and 

Territories open include CHICAG® ar 
LOUIS, Contact 


ys new 


cel 


cor 
eng 
eers 
ST 
Sales Manager 
Neo-Ray Producta Inc 
315 East 22nd St 
New York, N. ¥ 


LItGHTING SALES 
REPRESENTATIVES WANTED 


line of ARCHITECTURAL COLD 
LIGHTING Luminous 

Appli 
lighting 
archi 


elec 


I juality 
ATHODE for Coves, 
Louverall Ceilings & Walls and Custom 
and experience in 

eales eng type of contacts with 

tects lighting consultants and 
trical contractors is a requ isite \ 

ries open except greater New York City 
neton, D. ¢ Conn. and New England 
Stu te territories overed and lines 
Address Box 499, Publications Office 
Engineering t4 47th 


i7, N. ¥ 


’ 
Knowle Ige 


neering 


ation 


engineers 
prime 
territ 
Wast 
reas 
arried 
minating Society 
‘ 


York 


ILLUMINATING ENGINEER 


ighting equipment manu 

for a qualified illuminat 

a interior lighting 
S. in E.E. witl 

as rabl along witl 

of practic: experience West 
Corporation, Lighting Div 

Cleveland, Ohio 


Mid we 
r has oper 


er to 


stern 
ing 
specialize 
gn work 


nation 


REPRESENTATIVES WANTED 


fluorescent and 

Standard and 
of fix 
for the 


lop 


commercia 
equipment 
prograr 


on grade 
ent ghting 
gns Progressive 
preseutations 
Coutinuous 
equipment 
services. Pro 
inquiries }-year ?f 
national users. Cor 
500 Johnson Ave 


atalog 
neer 
ginal 


and 
and eng deve 


Complete 


pt 


ew and or 


quotation replies 

and 
o ajor 
t Corp 


AGENTS WANTED 


luminous 
suickness dif 


Cylindricell elings 
BW Sul lave 
red system A 

x hue for quaulted agents 
ver 250,000 square teet aireauy suld Your 
backed by litera 
tight 


when need 


sant-selling 


s.e8 Ouprehensive 
sales rue national advertisitf 
. ind direct factory 


and the big ous 


aSsistauce 
Many territories sti 
Michigan, and Ohio 
Lighting & Cenang Company; 
Vakiand 1, Cauf 


including HSeate 
United 


rd St 
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(Continued from page 004) Killark introduces two new lights 
Gowwes Gare Sroti0» for hazardous locations 


dissociate Members 

Worsley, J. C., J. C. Worsley, Architect, Men! 
Park, Calif 

Yonovitz, R., J. Marion Thomas & Associates 
San Francisco, Calif 


MotTuer Lope SECTION 


Associate Member: 
Oneto, J. W., Jr., Stanley Electrix 
Calif 


San Disco SEcTION 


issociate Members 

Ogden, R. J., California Electric 
Diego, Calif 

Shelton, R. M.,. D.P.W.O., San 


SAN JOSE CHAPTEE 
No Elections 


SOUTHERN CALIFORNIA SECTION 


issociate Members 

Callender, R. E Halo Lighting of Calfornia 
Los Angeles, Calif 

Cummings, J. H., Halo Lighting of California 
Los Angeles, Calif 

Daneman, J. G., Radiant Lamp Corp., Chats 
worth, Calif 

Harrison, L. L., Jr., Nevada Power Cx 
Vegas, Nev 

Jones, G. P., Halo Lighting of Califor 
Angeles, Calif 

Pickar, L Halo Lighting of Califorr 
Angeles, Calif 


YOSEMITE CHAPTE! 


ctions 


SOUTHWESTERN REGION 


ALAMO SECTION 

fe Member 
fuch, H. W Post Engineers. Ft. Sar . on 

Texas SERIES °’E’’ for Class I! areas: 

ARK-La-Tex CHAPTE: Group A—Acetylene Group B —Hydrogen 

Copper-free aluminum castings, various types of steel porcelain enamel reflectors 
accommodating 150 watt and 200 watt lamp sizes. Available in pendent, ceiling, 
bracket and concrete mounting types, with openings for "and 1” conduit. 


tions 
CENTRAL OKLAHOMA CHAPTEt 

etions 
CoasTaL Benno CHAPprTet 

thons 
Nortu Texas Section 

thons 
Om CAPITAL SECTION 

» Elections 
PANHANDLE CHAPTER 

tions 
San JACINTO SECTION 


Member 
McNamara, A. C., Jr., Wide Lite Corp 


aetna MERCURY VAPOR Cast in copper-free aluminum, with clear globes 
SoutH PLAINS CHAPTE! of either the fluted or prismatic type, or the smooth type. Choose from pendent, 
ctions ceiling, bracket or flush concrete mounting styles, and a variety of steel porcelain 
enamel reflectors. Two basic sizes of each mounting arrangement accommodate 

NON-REGION Mercury Vapor 250 watt and 400 watt sizes 


Where safety counts, you can count on the performance of these skillfully designed 
—e and constructed explosion-proof fixtures by Killark. They're available through 
Memoe 
A. A G. Melee de Mexice 27 representatives in the United States and Canada, and warehoused in 
F 18 strategic locations 


Mexico CHAPTER 


NON-SECTION 613 
Levxociate Members 
Barratt, J. L., Australian Electrical Industries 
Pty Ltd., Adelaide, S. Australia 
Fothergill, R. J.. 9 Burnside, Newcastle-Upon 
Tyne, England 


Joseph, R. 8., Duro-Test International o ELeEcTRIC MANUFACTURING c o. 
Caracas, Venezuela Vandeventer and Easton Ave St. Louis 13, Mo. 


LaPlace J Maude Paz & Visse 
eo In Canada: Killark Electric of Canada, Ltd, 421 Islington Ave. South, Toronto 18, Ont. 


France. 
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PREPRINTS OF 1[.E.S. 
NATIONAL TECHNICAL 
CONFERENCE PAPERS 
MAY BE ORDERED NOW 


Packets will be mailed to Home or Office during 
or after the Conference in September. For Con- 
ference use, purchase at Registration Desk 


TRADE MARK 








Preprints of the technical papers being presented at the 
forthcoming 1961 I.E.S. National Technical Conference at St. 
Louis, Mo., September 24-29, will be available by mail order 
from the I.E.S. Publications Office as usual. 

These preprints present all that is new in the theory and 
techniques of modern lighting and are an invaluable source 
for reference and information whether you attend the Con- 
ference or not. For Delegates to the Conference, preprints are 
essential and should be obtained at the Registration Desk 
immediately upon arrival. For those not attending, the pre- 


prints are also important for file and reference and should be 
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ordered by using the coupon below. 


Preprint packets for use at the Conference: 
Due to necessary last-minute printing, no pre-Conference 
mailing can be made. Packets for use at the sessions will be 


sold at the Conference Registration Desk, cash-and-carry 


OF 


} 
BLE PANEL 


$3 per set 


ENT 


Preprint packets to be mailed: 


eErFK 


Use this order form only if you want the preprints to be 
mailed to your Home or Office. Mail delivery there will be 


luring or after the Conference—$4.00 per set. 


END FOR 


Please do not use this order form for delivery of LES. 
Conference Preprints at the Conference. Purchase at Desk. 


Publications Office 
ILLUMINATING ENGINEERING SOCIETY 
345 E. 47th St., New York 17, N. Y. 


ens 
ffuser' 


e 


When available mail set(s) 1961 National Technical 
Conference Preprints at 34.00 per set to address below: 


| 
eiling d 
manufacturers 


Vame 


ightir 


luminous 


, 


ougl 


iddress 


» ight transmission? 
ally designed prismat 


we're talking SKYLENS, of course! 


hight level needed? 
the proven low cost, long lif 


y 
rentifi 
the finest 


en 


with 90 


of UL Listed self extinguishing plasti 
r 


with a pleasant natural light? 


w 


hy 


} Check (M.O.) enclosed ) Bill me 
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Tesamoli FOAMSTIK Tape is a highiy flex- 
ible, extremely light weight pressure- 
sensitive tape of urethane plastic foam 
material. Backed by a special, powerful 
adhesive masked by an easily-peeled-off 
grained at Ny apy liner. Excellent 
compressability and low compression set. 
High thermal insulation vaiue. Tough. Ten- 
sile strength, 22-30 Ibs./in. of width. Weight, 
Yard of foam rubber. Chemically stable. 
Unaffected by most chemicals and fumes, 
light, water, oils, temperature extremes. 
Impervious to attack by rot, rust, mildew, 
insects. 

Available in convenient 
handle or store. 
Thicknesses: 4%”, %”, 
184%”. Can be die cut 
Standard Colors: Black, White and Grey 


U. S. Agents 
UNITED MINERAL & CHEMICAL CORP. 
16 Hudson St.,N.Y.13,N.Y. BEekman 3-8870 


rolls, easy to 


¥”. Widths: 4%” to 


A Superior Sealing Gasket and Jointing Material . . . 


New Tesamol! 


FOAMSTIK Tape offers many advantages over felt, foam rubber, and other 


materials as a cushioning and insulating medium in the assembly and installation of 
fluorescent and incandescent lighting fixtures and systems of every type — interior and 


exterior 


Tasamo® > 





industrial, commercial, residential 


URETHANE PLASTIC SELF-ADHESIVE 


FOAMSTIK TAPE 


GUARANTEES PERMANENT TIGHT SEAL- 
CUSHIONS HARMFUL VIBRATIONS 


FOAMSTIK provides resilient cushion- 
ing and good insulation between glass 
and frame of lighting fixtures and 
wherever desirable to seal out air, mois- 
ture, dust particles, insects. It helps 
keep mountings flush, secure to ceiling 
or wall. It protects against vibration and 
shock. Prevents loosening, slipping, rat- 
tling, swinging. Saves damage to parts, 
mechanisms, attachments such as 
brackets, latches, lamp holders, etc. 
Improves installation of luminaires, 
troffers, strip ceiling mounts, diffusers, 
reflectors, color filters. 


EASY TO USE! 

Sticks fast instantly « Stays on permanently. 
Just peel off protective liner and press 
FOAMSTICK on any smooth, firm sur 
face—metal, glass, plastics, fiberglas, 
wood. Sticks on contact. No moistening 
No glue. No mess. Cut with scissors 
No waste. Saves time. Reduces costs. 


SPRING LOADED LATCH 


for removable 
panels and 
access doors 


Completely assembled, 
installed in 5 seconds. Latch 
slips through hole, ring is snapped 
on. 14, turn to operate. Spring ten 
sion eliminates noise transmission 
and vibration. Simple hole prepa 
ration. Eliminates riveting, screws, 
spot welding. Inexpensive 

W's 


APPLICATION 


Ring held 
firmly upr ght 
by spring 
tension on 
feet extending 
into latch 
mounting cut 
out preparatory 
to installing 
panel or door 


ERs 
at 


SAN LEANDRO, 


A 


SEPTEMBER 196] 


MONADNOCK MILLS 


CALIFORNIA 
SUBSIDIARY OF 
ARR FASTENER CORP 


B 


. plet 
of installation 
ring held flat by 
feet extending 
beyond pivot 


down lighting 


EYE-EASY ENGINEERS were: 
© FIRST to use reflector lamps for a“ 


Get first-hand proof in a hurry! 
Mail Coupon for FREE Samples 
If you are a lighting equipment manu- 
facturer, electrical contractor, whole- 
saler-distributor, or installer, you are 
cordially invited to send for FREE 
Samples of Tesamoll FOAMSTICK 
Tape for testing so you can see how it 
improves per- e 

formance and /74— 


saves money. : 


Right now! 


Wo 
UNITED MINERAL & CHEMICAL CORP. 
16 Hudson St., N. Y. 13, N. Y., Dept. 1E-19 | 


Send me FREE SAMPLES and full! information 
on TESAMOLL FOAMSTIK Tape right away! 


| Name Title I 


| Address | 


Firm 
City Zone State i 
Ts cnnreme eeeeneenenpannanneenrenkentll 


First in 
Engineering 


Efficiency 


for church 
lighting 





. Fin 


< q. CaAY 


® 


e FIRST with louvered bottoms for 
highest maintained efficiency at 
lowest maintenance cost 


functions 


STO? 


41a 


Request modern or traditional 
catalog on your letterhead 


© FIRST in multiple circuiting for 
flexible lighting to suit various 


CHURCH 
LIGHTING 
SHEBOYGAN, WIS 





FOR DRAMATIC 


Registered EXPRESSION 


Luminaire 
Manufacturers 


Abolite 

Appleton 

Benjamin 

Curtis-Allbrite 

Electro 

Keystone 

Miller 

Multi 

Overbagh & Ayres 

Quadrangle 

Smoot-Holman 

Spero 

Steber 

Sunbeam 

Sylvania 

Westinghouse 

CYLINDRICELL® panels with Var- 

iable Thickness Diffuserst give you 

an infinite, non-modular expanse of 

low-brightness cells for creating dra- 

matic effects in floating, free-form, 

THIS NEW RLM LABEL mc 
Here is new lighting elegance. Mag 
nificently non-modular. A luminous 

ON AN INDUS TRIAL plane of comfortable lighting . . . no 
specular reflection, reflected glare, 
or light striations 


LUMINA/RE IS YOUR CYLINDRICELL with Variable 


Thickness Diffusers give you extra 
building and lighting economies, 


TRIPLE CERTIFICATE 100. Plenum depths can be as shallow 


as 1 ft., and lamps set on 2-ft. cen- 
ters without causing striations. The 


OF QUALITY. lamps are hidden from view by the 
diffusers, yet lighting efficiencies are 


not impaired. 


Wheeler 


Work-O.-Lite 


Strict compliance with basic RLM Standard Specifications — 
for materials, construction and lighting performance — 
is certified three times No visible seams with Cylindricell’s 
interlocking feature. The 24” x 25” 
polystyrene panels can be installed 
quickly on a simple suspension sys- 
e@ Certified by the manufacturer whose name is on the labe tem and are compatible with exist- 
ial ing air conditioning. Also approved 
° geen a eee spection and testing by for use beneath sprinkler systems. 
ectrical testing Laborciories, Inc 
— CYLINDRICELL is inmmediately avail 


» of 


@ Certified by RLM Standards Institute, Inc 


Look for this new RLM label on industrial luminaires 
There is no similar certificate of quality in the entire lighting 


equipment industry 
UNITED LIGHTING AND CEILING CO. 
2828 Ford St., Oakland 1, Calif 


RLM STANDARDS INSTITUTE, INC. Gentlemen 


_ Please send my free SAMPLE KIT of 
Cylindricell and a ‘VTD’ diffuser 
For your complimentary copy of the new 1961 edition of 
RLM Standard Specifications, write 
RLM STANDARDS INSTITUTE, INC 
P.O. Box 754, Meriden, Conn Address 
City State 


“TRADE MARK 
*Pat. No. 2,956,150. Other Pats. Pend 
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INDEX TO ADVERTISERS 


. 
September 1961 MB - R bt t 
Abolite Lighting Div., Jones Metal Products Co. 27A B @) @) 14 L t 


Advance Transformer Co. Inside Front Cover 
Appleton Electric Co. 21A and SAMPLE 


Art Metal Lighting Div., Wakefield Corp. 
Inside Back Cover SHOW 


Crescent Plastics, Inc. YOU WHY 


Crouse-Hinds Co. 

Ariel Davis Mfz. Co. a4! YOUR 
Day-Brite Lighting Ine. 

E. I. du Pont de Nemours & Co. (Inc.) NEXT 

Garden City Plating & Mfg. Co. 2: 

General Electric Co., Apparatus Div. 55: LUMINAIRES 
General Electric Co., Large Lamp Dept. A-1 SHOULD 
Gotham Lighting Corp. 

Edwin F. Guth Co. Back Cover BE OF 


Hartwell Corp. 68A aa 
Kerrigan Iron Works Co. 52A 5 te es 
Killark Electric Mfg. Co. 63A 

KSH Plastics Inc. SIA 

Ward Leonard Electric Co. 60A 

Lightolier 18A-19A 

Lightonies 614A 

Litecontrol Corp. 6A 

Major Equipment Co. 16A 

R. A. Manning Co. 65A * 
Marvin Electric Mfg. Co. 22A 

Miller Co. LHA 


Mitchell Lighting Div., Compco Corp. 68A 
Monadnock Mills, Sub. of United- SPECULAR ALUMINUM 


Carr Fastener Corp. 65A REFLECTOR SH FET 
Monsanto Chemical Co. 18A 


19A Pat. Applied For 











Paramount Industries Ine. 


Pfaff & Kendall S7A The Brand New Idea in 
Photo Research Corp. 68A : D . 
Precision Multiple Controls, Ine. 61A light Reflecting Material! 
Prescolite Mfg. Corp. 17 A High specular reflectivity at lowest cost. 
Rambusch Decorating Co. SOA e Keeps its finish despite corrosive attack. 
Revere Electric Mig. Co. SéA Can be bent, drilled, punched, or crimped 
RLM Standards Institute, Inc. 66A without damage to finish. 


- . 9 
oe ace _, aa Ready to form and use, no buffing or 
otuba Extruders Inc. oo anodizing. 





ah e. on Available in any gauge, temper or alloy. 
Sheffield Plastics, Inc. 15A MAIL THIS 
Smoot-Holman Co. 53A coupon FOR) we y RUSCOE COMPANY 
Sola Electric Co. 33A + gz | LAMINATING DIVISION 

J. H. Spaulding Co. 13A samPLe TO: | 183 Kenmore Blvd., Akron 1, Ohio 
Stonco Electric Products Co. 58A-59A 

Sunbeam Lighting Co. 31A 
Sylvania Electric Products Ine. LOA, 39A 
Texas Instruments Inc., Metals & Controls Div. 61A 
Union Metal Mfg. Co. 2A 
United Lighting and Ceiling Co. 66A 


United Mineral & Chemical Corp. 65A 
Westinghouse Electric Corp., Lamp Div. 2A 
REFLECTIVE METALS PROCES: 


J. A. Wilson Lighting 7A 
" TM. Reg. W. J. RUSCOE COMPANY, AKRON, OHIO 


Name 
Company 
Street Address 
City 


wa === ---------------, 


SEPTEMBER 1961 





The MITCHELL! A new concept in 


MOTIF | Controlled Brightness 


Mitche 
brightness 
the ultimo 


environmen 


te Le 


tat 
é if re | 
$., ; | 


LIGHTING DIVISION 





COMPCO CORP., 1800 N. SPAULDING AVE. 


CHICAGO 47, ILL. 


SPECTRA 
PRITCHARD 
PHOTOMETER 


Containing seven electrical ranges plus 





OFFERS 
WIDER 
BRIGHTNESS 
RANGE 


seven neutral attenuation ranges, the 
SPECTRA Pritchard Photometer reads 
a wider range of brightness than any 
other instrument in the field-of 
photometry. Polarized light is as 
accurately measured as unpolarized 
light’ since there are no reflecting 
surfaces in the measuring beam 

In addition, a wide choice 

of view angles is available 

through the use of 
five interchangeable 
merror apertures — 
ee ee 


become a major tdol for 


This meter has 


research scientists in 
visual psychology 


and illumination 


AA ae ee a a ee 0 eri 


PHOTO RESEARC ed 
837 North Cahuenga Bivd., HollyHood—<3d& @3!iforn:: 


engineering 


Weight 9 Ibs 


LATCHES FOR LIGHTING FIXTURES 





10 SECOND INSTALLATION 


PUNCH A STANDARD HOLE. 
PUSH IN GROMMET — CAPTIVATED! 
PUSH IN PLUNGER — CAPTIVATED! 


PUSH TO LATCH LL TO UNLATCH 


TO BLEND WITH YOUR FIXTURE! 


With Nylatch you will save assembly time and 
your customers will save in maintenance costs 
Nylatch is being used to replace all manner of 
atches, captive screws, stud fasteners and 
spring clips 

Nylatch is a positive interference type fastener 
thoroughly tested for rugged, dependable service 
it will not unfasten under the severest conditions 
of impact or vibration, and yet may be easily 
opened and closed 30,000 times without appre- 
ciable loss of holding power 


EXTENDED PLUNGER 
‘ Perhaps you require our 
extended plunger designed 
for channel constructions 
common to the 
ghting industry 


Write today for sample and literature: 


THE HARTWELL CORPORATION 


9035 VENICE BLVD., LOS ANGELES 34, CALIF 


BRANCH OFFICES: + CHICAGO + CLEVELAND + FORT 
WORTH « HACKENSACK «+ SEATTLE + WICHITA 











in this day of 
| md 3 ESR AG 
| Bikes ale Ore) ahh we) 


Art Metal 

beleueleele cm - mp eloa) meh belome) @ 
PoWhebesbeeteses Mato 6-1 \c/6 
and Surface Rounds 


with Regressed Prismatic 


Amecolenses* 


The prismatic Amcolenses are regressed above the 
ceiling to lessen glare and provide an architecturally 
pleasing ceiling surface. Housing and exposed fronts 
are made of aluminum for ultimate dependability, in- 
.».doors and outdoors, particularly in coastal areas. die sentiatite vik uli 
Write for Bulletin RR1-961. Amtex glass diffusers. 


ELECTRICAL PRODUCTS GROUP 


Art Metal Lighting Division — Cleveland 3, Ohio 
1814 East 40th St. 


WAKEFIELD Wakefield Lighting Limited — London, Ontario 
CO RPO RATION Wakefield Lighting Division — Vermilion, Ohio 


Sta-Warm Electric Company — Ravenna, Ohio 





ACCENT 
the beauty 
of Gratelite’ 

with 
GUTH 
Kolordots 








A new dimension of beauty in 
lighting. Functional and decor 


ative! 


KOLORDOTS versatile as 
the artist's brush. Just ‘snag 
snap, snap and you see word 
and designs or mosaic pattern 
come to life against the lumin 
ous glow of Gratelite in cei 


ings or fixtures 


Four vivid colors — Sapphire 
Blue, Cardinal Red, Leaf Green 


and Vibrant Orange 


How can you use Kolord 
Just fet your imagination eg 
(and check the examples we 


show )! 


KOLORDOTS . Point out depart 


ments, designate 


snap-lock s (Cf i areas or rooms, or 
into the just ‘‘play Picasso! 


¥%" Gratelite ' KOLORDOT 
f SQUARES will add 


new sparkle and 





beauty to your Grate 
lite ceiling or fixture 


Riccar TT imcd 
since 18s og 


in four vivid colors 


WRITE FOR 


THE EDWIN F. GUTH CO. 2615 WASHINGTON BLVD. « BOX 7079, ST. LOUIS 77,M0 FULL-COLOR BROCHURE 














